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CHEMISTS’ POCKET-BOOK. 


SECTION I—MATHEMATICAL. 


LOGARITHM OF NUMBERS FROM 0 TO 1200. 





Indices of Logarithms :— 
Log. 4030 


” 


403 


= 3°60530 
== 2°60530 


Log. 40°3 = 1°60530 
4°03 = *60530 


” 
” 


84510 
02938 
06819 
10380 
13672 
16732 
19590 
22272 
24797 | 25042 
27184 '| 27416 
29447 | 25667 
31597 | 31806 
33646 | 33846 
| 35603 | 35793 
| 37475 | 37658 
39270 | 39445 
40593 | 41162 
| Log. *0403 = 
*00403 = 





CHEMISTS’ POCKET-BOOK. 


———SS.:5s§s |$- ——————————_ | ————————_ |__| hh Oc OrOOrr—— | sd OO — — — — 





51851 
53148 
54407 
55630 
56820 
57978 
59106 
60206 


LOGARITHM OF NUMBERS FROM 0 TO 1200—continued. 





50920 
52244 
53529 
54777 
55991 
57171 
58320 
59439 
60531 





42325 
43775 | 43933 | 44091 | 44248 
45332 | 45484 | 45637 | 45788 
46835 | 46982 | 47129 | 47276 
48287 | 48430 | 48572 | 48714 
49693 | 49831 | 49969 | 50106 
51055 | 51189 | 51322 | 51455 
52375 | 52504 | 52634 | 52763 
53656 | 53782 | 53908 | 54033 
54900 | 55023 | 55145 | 55267 
56110 | 56229 | 56348 | 56467 
57287 | 57403 | 57519 | 57634 
58433 | 58546 | 58659 | 58771 
59550 | 59660 | 59770 | 59879 
60638 | 60746 | 60853 | 60959 





Find Log. of 5065 
Log. of 5060 .. = 3°70415 
Prop..86 % Dif 5. |. == 430 


Log. required = 3°704580 








59988 
61066 





46090 
47567 
48996 
50379 
51720 
53020 
54283 
55509 
56703 
57864 
58995 
60097 
61172 





———______ 












CHEMISTS’ POCKET-BOOK. 


61.278 
62325 
63347 


| 64345 


65321 
66276 
67210 
68124 
69020 
69897 
70757 
71600 
72428 
73239 
| 74036 





LoGARITHM OF NUMBERS FROM 0 To 1200—continwed. 


74351 





Find number of Log. 


61909 | 6 
62941 
63949 


65896 
66839 
67761 
68664 
69548 
70415 
71265 
72099 
72916 
73719 
74507 | 74586 


oe 3°771442 


Log. of 5900 = 3°770850 


Ditf. 592+ Prop. 73=8. 


No, required 5908 


Diff.=592 


CHEMISTS’ POCKET-BOOK. 


LOGARITHM OF NUMBERS FROM 0 TO 1200—continued. 


2 3 5 


74819 74974 | 75051 75205 i 75511 
75587 75740 | 75815 75967 | 76268 
76343 76492 | 76567 76716 | 9938 | 77012 
77085 77232 | 77305 T7452 |- | 77743 
T7815 77960 | 78132 78176. | ; 78462 
78533 78675 | 78746 78888 / 9099 | 79169 
79239 79379 | 79449 79588 | 3 | 79865 
79934 80072 | 80140 80277 | 30482 | 80550 
80618 80754 | 80821 80956 3 | 81224 
81291 81425 | 81491 81624 23 | 81889 
81954 82086 | 82151 82282 3 | 82543 
82607 82737 | 82802 82930 3123 | 83187 
83251 83378 | 83442 43569 $3822 
83885 €4011 | 84073 84198 34386 | 84448 
84510 84634 84696 84819 390U3 | 85065 














To multiply by logarithms add the logarithms together and find the corresponding number. 
To divide by logarithms subtract one from the other. 


LOGARITHM OF NUMBERS FROM 0 TO 1200—continued. 





No. 0 

: 71 | 85126 
v) 72 | 85733 
© 73 | 86332 
aa) 74 | 86923 
cl 75 | 87506 
= 76 | 88081 
i 77 | 88649 
S | 78 | 89209 
& 79 | 89763 
~, 80 | 90309 
4 81 | 90849 
L 82 | 91381 
| 83 | 91908 
a 84 | 92428 
e 85 | 92942 








88705 | 88762 | 8<818 | 88874 | 88930 
89265 | 89321 | 89376 | 49432 | 89487 
89818 | 89873 | 89927 | 89982 | 90037 

| 90580 


91960 | 92012 | 92065 | 





/ 
92480 | 92531 | 92583 92634 | 92686 | 
92993 | 


or | 93095 93146 ee 


85491 
86094 
86688 


| 87274 


87852 
88423 


| 88986 
| 89542 


90091 


| 90634 


91169 
91698 
92221 
92737 
93247 











~ 90255 


90795 
91328 
91855 


| 92376 


92891 


| 93399 





To extract the root divide the logarithm by the index of the root and find the number corre- 


sponding to it. 


To raise a number to any power multiply the logarithm by the index of the power and find 
the corresponding number, 


wD 


CHEMISTS POCKET-BOOK. 


LOGARITHM OF NUMBERS FROM 0 TO 1200—continued. 


93551 
94052 
94547 
95036 
95521 
95999 
96473 
96942 
97405 
97864 
98318 
98767 
99211 
99651 
00087 
00518 
00945 
01368 
01787 
02202 


93852 
94349 
94841 
95328 
95809 
96284 
96755 
97220 
97681 
98137 
98588 
99034 
99476 
$9913 


| 00346 
| 00775 
01199 


01620 | 
02036 
02449 
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Locgaritam or NuMsurs rrou 0 to 1200—continued. 




















07335 


02735 
03141 
03543 
03941 


04336 
04727 
05115 
05500 


05881 
06258 


06633 


07004 


07372 
07737 





6 





02776 


03181 


03583 


03981 
04376 
04766 
05154 
05538 


05918 


06296 | 
06670 | 


07041 





07408 07445 


07773 


| 


07809 








02898 
03302 
03703 
04100 


04493 
04883 
05269 
05652 


06032 
06408 
06781 
07151 


07518 
07882 
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CHEMISTS’ POCKET-BOOK. 


VALUES OF SQUARES, CuBEs, SeUARE Roots, AND CusEe Roors or Numsers 1 To 100. 


Square Root. 


As 
3° 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 


° 16228 
*31662 
*46410 
°60555 
*74166 
*87298 
°0 

°12311 
* 24264 
*35890 
"47214 
*58258 
*69042 
*79583 
*89898 
*0 


Cube Root. 


1°0 
1°2599 


2° 2894 
2°3513 
2°4101 
2° 4662 
2°5198 
2°5713 
2°6207 
2° 6684 
2°7144 
2°7589 
2°8020 
2°8439 
2°8845 
2°9240 





841 

900 

961 
1024 
1089 
1156 
1225 
1296 
1369 
1444 
1521 
1600 
1681 
1764 
1849 
1936 
2025 
2116 
2209 
2304 
2401 


Cube. 


17576 


19683 
21952 
24389 
27000 
29791 
32768 
35937 
39304 
42875 
46656 
50653 
54872 
59319 
64000 
68921 
74088 
79507 
85184 
91125 
97336 
103823 
110592 
117649 


2500 | 125000 


TAIAAHAAPAAASAAA AHH Or St Or Or Cr C1 Or Or Or Sr 


Square Root. 


*09902 
*19615 
*29150 
°38516 
°47723 
"56776 
*65685 
*74456 
*83095 
*91608 
‘0 
"08276 
*16441 
*245 
*32456 
"40312 
"48074 
*55744 
*63325 
*70820 
* 78233 
*85565 
*92820 
‘0 
*07107 


WCWWHOWWWWWWWWWWWWHWWWNWwwwwhbd 


Cube Root. 


*9625 
“0 

*0366 
*0723 
1072 
*1414 
*1748 
2075 
* 2396 
“2711 
*3019 
*3322 
*3620 
*3912 
*4200 
*4482 
*4760 
*5034 
*5303 
*5569 
*5830 
*6088 
*6342 
*6593 
*6840 
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10 





Square. 


2601 
2704 
2809 
2916 
3025 
3136 
3249 
3364 
3481 
3600 
3721 
3844 
3969 
4096 
4225 
4356 
4489 
4624 
4761 
4900 
5041 
5184 
5329 
5476 
5625 


VALUES oF SQUARES, CUBES, SQUARE Roors, Erc.—continued. 


Cube. 


140608 
148877 
157464 
166375 
175616 
185193 
195112 
205379 
216000 
226981 
238328 
250047 
262144 
274625 
287496 
300763 
314432 
328509 
343000 
357911 
373248 
389017 
405224 
421875 





132651 


14143 


7°21110 


COMM HH OHH MH OO MW OO aTatest st star st st aa eta 


*28011 
*34847 
°4162 

°48331 
"54083 
°61577 
*68115 
"74597 
°81025 
"87401 
°93725 
“0 

* 06226 
*12404 
°18535 
* 24621 
* 30662 
* 36660 
*42615 
*48528 
*54400 
*60233 
*66025 





3: 
*7325 
*7563 
"7798 
*8030 
*8259 
*8485 
"8709 
*8930 
*9149 
°9365 
°9579 
9791 
‘0 

0207 
*0412 
*0615 
"0817 
°1016 
°1213 
*1408 
*1602 
*1793 
*1983 
*2172 


PPP PPP EP PPP ROW WWWWwWwWwwwo 





Square Root. | Cube Boot. 
qs 


7084 











No. 


Square. 


5776 
5929 
6084 
6241 
6400 
6561 
6724 
6889 
7056 
7225 
7396 
7569 
7744 
7921 
8100 
8281 
8464 
8649 
8836 
9025 
9216 
9409 
9604 
9801 

10000 








Cube. 





| 438976 


456533 
474552 
493039 
512000 
531441 
551368 
571787 
592704 
614125 
636056 
658503 
681472 
704969 
729000 
753571 
778688 
804357 
830584 
857375 
881736 
912673 
941192 
| 970299 


1000000 





Square Root. 


8°71780 
8° 77496 
8°*83176 
8°88819 
8°94427 
9°0 

9°05539 
9°11043 
9°16515 
9°21954 
9° 27362 
9°32738 
9°38083 
9°43398 
9°48683 
9°53939 
9°59166 
9°64365 
9°69536 
9°74679 
9°79796 
9°84886 
9°89949 
9°94987 
10°0 


| 


| 








Cube Root. 
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T - 
VALUES OF 12 7 AND N27 FOR NUMBERS FROM 1 TO 100. 



















































1°0 3° 142 0° 7854 13°5 42°412 143°14 26°0 | 81°681 530°93 
1°5 4°712 1°7672 || 14°0 43°982 | 153 94 || 26°5 83° 252 551°55 
2°0 6° 283 3°1416 14°5 45°553 | 165°13 || 27°0 "| 84°823 572°56 
2°5 7 854 4°9087 15°0 47°124 176°72 || 27°5 86°394 593°96 
3°0 9°425 "0626 || 15°5 48°695 | 188°69 28°0 87°965 | 615°75 
3°5 10°996 | 9 6211 16°0 50°265 |- 201°06 28°5 89°535 | 637°94 
4°0 12°566 | 12°566 16°5 51°836 213°83 29°0 91°106 660°52 
4°5 14°137 | 15:904 17°0 53°407 226°98 29°5 92°677 | 683°49 
5°0 15°708 19°635 17°5 54°978 246°53 30°0 94°248 | « 706°86 
5°5 17°279 | 23°758 18°0 56°549 254°47 30°5 95°819 | 730°62 
6°0 18 850 28°274 18°5 58°J19 268°80 31°0 | 97°389 T54°77 
6°5 20°420 33°183 19°0 59° 690 283°53 31°5 | 98°960 779°31 
7°0 21 991 38°485 19°5 61°261 298 65 32 0 100°53 804°25 
7°5 23°562 44°179 20°0 62°832 314°16 32°5 |102°1¢ 829°58 
8°0 25 133 50° 266 20°5 64°403 330°06 33°0  |103 67 855°30 
8°5 26° 704 56°745 21°0 65°973 346° 36 33.5 |105°24 #81°41 
9°0 28 °274 63 617 21°5 67°544 363 05 34°0) 106°81 907° 92 
9°5 29°845 70°882 22°0 69°115 380°13 || 34°5 108 38 934°82 
10°0 31°416 78*540 22:5 70° 686 397°61 35°0 (109-96 962°11 
10°5 32°987 86°590 23°0 72° 257 415°48 35.5 |141°53 989 80 
11°0 34°558 95°033 23 5 73°827 433 74 36°0 |113°10 1017°88 
11°5 36°128 103 87 24°0 75°398 452°39 36°5 |114°67 1046°35 
12°0 37°699 113°10 24°5 76°969 471°44 || 370 /|116°24 1075°21 
12°5 39° 270 122°72 25°0 78°540 490°87 |! 37°5 |117°81 1104°47 
13°0 38°0 1134°11 
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j “ 
VALUES OF 7 AND n2 q FOR NUMBERS FROM 1 TO 100—continwed. 














n nN 3+ | n2— n Ut n2— | n | nr n2 — 

as tee Mr mb teee ai 
38°5 | 120°95 | 1164°16 52°0 163°36 | 2123°72 || 77°0  241°90 | 4656-63 
39°0 | 122°52 | 1194°59 53 0 166°50 | 2206-19 | "8°0  245°04 | 4778-37 
39°5 | 124°09 | 122542 54°0 169°64 | 2290°22 || 79°0  248°18 | 4901-68 
40°0 125°66 | 1256 64 55:0 172°78 | 2375 83 80°0 251°32 | 5026°56 
40°5 127°23 | 1288-25 56 0 175°93 2463°01 81°0 254°47 5153-01 
41°Q0 | 128°81 1320 °25 57:0 179°07 | 2551°76 82:9 257°61 | 5281°03 
41°5 | 130°38 1352°65 58:0 182°21 | 2642-08 83°90 260°75 | 5410°62 
42°0 131°95 1385°44 59°0 185°35 2733°97 84 0 263°89 5541°78 
42°5 | 133°52 | 1418°63 60°0 188°49 | 2827°44 85:0 267°03 | 5674°50 
43°0 135°09 1452°20 || 61°C 191°63 | 2922-47 86°0 270°17 | 5808-81 
43°5 136°66 1486°17 62°0 194°77 3019°07 87:0 273°32 5944°69 
44°0 138°23 1520°53 63 0 197°92 3117°25 88-0 276° 46 60*2°13 
44°5 | 139°80 1555'28 || 64:0 | 201°06 | 3216°99 89°90 279°60 | 6221°13 
45°0 141°37 1590'43 || 65:0 204°20 3318°3L 90:0 282-74 6361°74 
45°5 | 142°94 | 1625°97 66°0 | 207°34 |} 3421°20 91°90 285°88 |] 6503°89 
46°0 144°51 1661°90 67:0 210°48 | 3525°66 92:0 289°02 | 6647°62 
46°5 | 146°08 1698°23 || 68 0 | 213°63 | 3631°69 93°0 292-17 | 6792-92 
47°0 | 147°65 | 1734°94 69 0 | 216°77 | 373929 94°90 295-31 | 6939: 78 
47 5 | 149°23 | 1772°05 70°0 | 219°91 3848°46 95:0 298°45 | 7088°23 
48°0 | 150°80 | 1809°56 71°00 | 223°05 | 3959-20 96°0 301°59 | 7238°24 
48°5 | 152°37 1847°45 72:0 | 226°19 | 4071°51 97:9 304°73 | 7389°&3 
49°0 | 153°94 | 1885°74 73°0 | 229°33 | 4185°39 || 98:0 307°87 | 7542-98 
49°5 | 155°51 | 1924-42 "4°0 | 232°47 | 4300°85 99:0 311°02 | 7697°68 
50°0 | 157°08 | 1963°50 75°0 | 235°62 | 4417°87 100'0 314°16 | 7854*00 
51°0 | 160°22 | 2042°82 "6°0 | 238:76 | 4536°47 
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CHEMISTS POCKET-BOOK. 


TABLE SHOWING THE AREAS OF CIRCLES IN JMPERIAL GALLONS CORRESPONDING TO 
DIAMETERS IN IMPERIAL INCHES. 


By the area in gallons is meant the number of gallons which are contained by a cyliuder 
having the circle as base, and a height of one inch, ‘This table can be employed for calculating 


the area of ellipses, according to the formula Area = a+B—(a—B , where a is the area of 





2 
the circle, having the transverse diameter of the ellipse as its diameter, B the area of corre- 
sponding circle for the congregate diameter, and (a — B) the area of a circle having the difference 
between the transverse and congregate diameters as its diameter, the various diameters being 
expressed in inches. 














11 *3427 | °3490 
12 *4078 | *4147 
13 *4787 | *4860 
14 *5551 | *5631 


°4215 | °4285 | *4355 *4425 *4496 *4568 
*4935 | °5010 | *5086 *5162 *5239 *5316 
*5711 | °5792 | °5873 *5955 *6037 *6120 
15 °6373 | *6458 | *6544 | °6630 | °6717 *6805 *6893 *6982 “7071 *7161 
16 *7251 | °7342 | °7433 | °7525 | °7618 *7711 *7805 *7899 *7994 *8090 


Qe_uQee ee eee 


*4640 *4713 
*5394 *5472 
*6204 *6288 


Diam. ) 

Arad | 1 | 2 | 3 4 5 Bi iitiad 8 9 
1 | -0028 , 0034 | -0040 | -0047 | +0055 | 0063 | -0072 0081 | 0091 | -0102 
2 | -0113 | 0124 | +0137 | +0149 | -0163 | +0177 |. -0191 | +0206 | +0222 | +0238 
3 | -0254 | -0272 | -0290 | -o308 | -0327 | -0316| -0367! +0387 *0409 | ‘0430 
4 | -0453 | -0476 | -0499 | -0523 | -0548 | +0573 | +0599 | +0625 | +0652 -o680 
5 | 0708 | +0736 | -0765 | +0795 | 0825 | +0856 | +0888} +0920 -0952 | 0986 
6 | +1019 | +1053 | -1088 | +1124 | +1160 | +1196 | +1233) 1271 *1309 | -1348 
7 | +1387 | +1427 | +1468 | +1509 | +1551 | +1593 +1636 | 1679 | °1723 | *1767 
8 | +1812 | +1858 | +1904 | +1951 | -1998 | +2046 | +2094 | +2143 | 2193 | +2243 
9 | +2294 | +2345 | +2397 | +2449 | +2502 | +2556 | +2610 | +2665 -2720 |) +2776 
10 | +2832 | +2889 | 1208 +3005 | +3063 | °3122| +3182 | +3243 +3303 | +3365 


| 
*3553 | °3616 | *3681 *3746 *3811 *3877 "3944 *4011 
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Diam. 
in Ins. 
17 
18 
19 
20 
74) | 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—continued. 


0 


*8186 


°9177 
1°0225 
1°1330 
1°2491 
1°3709 
1°4984 
1°6315 
1°7703 
1°9148 
2°0649 
2°2207 
2°3821 
2°5473 
2° 7221 
2°9005 
3°0846 
3°2744 
3°4698 
3°6710 
3°8777 
4°0902 
4°3083 


1 
*8282 
°9279 

1°0333 
1°1443 
1°2610 
1°3834 
1°5114 
1°6451 
1°7845 
1°9295 
2°0802 
2°2366 
2°3986 
2°5663 
2°7396 
2°9187 
3°1033 
3°2937 
3°4897 
3°6914 
3°8987 
4°1117 
4°3304 


2 


*8379 


*9382 
1°0441 
1°1558 
1°*2730 
1°3960 
1°5246 
1°6588 
1°7987 
1°9443 
2°0956 
2°2525 
2°4151 
2°5834 
2°7573 
2°9369 
3°1221 
3°3130 
3°5096 
3°7119 
3°9198 
4°1334 
4°3526 


3 


*8477 


*9485 
1°0551 
1°1672 
1°2851 
1°4086 
1°5377 
1°6726 
1°8131 
1°9592 
2°1110 
2°2685 
2°4317 
2°6005 
2°7750 
2°9551 
3°1410 
3°3324 
3°5296 
3°7324 
3°9409 
4°1550 
4°3748 


4 


*8575 

*9589 
1°0660 
1°1788 
1°2972 
1°4212 
1°5510 
1°6863 
1°8274 
1°9741 
2°1265 
2° 2846 
2°4483 
2°6177 
2°7928 
2°9735 
3°1599 
3°3519 
3°5496 
3°7530 
3°9620 
4°1767 
4°3971 


5 


*8674 


*9694 
1°0770 
1°1903 
1°3093 
1°4339 
1°5642 
1°7002 
1°8418 
1°9891 
2°1421 
2°3007 
2°4650 
2°6349 
2°8106 
2°9919 
3°1788 
3°3714 
3°5697 
3°7736 
3°9833 
4°1985 
4°4195 


6 


"8774 


*9799 
1°0881 
1*2020 
1°3215 
1°4467 
1°5776 
1*7141 
1°8563 
2°0042 
2°1577 
2°3169 
2°4817 
2°6523 
2°8284 
3°0103 
3°1978 
3°3810 
3°5898 
3°7943 
4°0045 
4°2204 
4°4419 


7 


*8874 


*9905 
1°0992 
1°2137 
1°3338 
1°4595 
1°5910 
1°7281 
1°8708 
2°0193 
2°1734 
2°3331 
2°4985 
2°6696 
2°8464 
3°0288 
3°2169 
3°4106 
3°6100 
3°8151 
4°0259 
4°2423 
4°4643 


8 | 9 


"8974 | 


1°0011 
1°1104 
1°2254 
1°3461 
1°4724 
1°6044 
1*7421 
1°8854 
2°0344 
2°1891 
2°3494 
2°5154 
2°6870 
2°8644 
3°0473 
3*2360 
3°4303 
3°6303 
3°8359 
4°0472 
4°2642 
4°4869 


*9U75 


1°0118 
1°1217 
1°2372 
1°3585 
1°4854 
1°6179 
1°7562 
1°9001 
2°0496 
2°2049 
2°3657 
2°5323 
2°7045 
2°8824 
3° 0660 
3° 2552 
3°4500 
3°6506 
3°8568 
4°0687 
4*2862 
4°5094 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—continued. 





7 8 


9°8601 


10° 8884 10° 9235 10° 9587, 10°9940 


4 “7348 
5*0204 
5*2618 
55088 
57614, 
6-0198 
6° 2838, 
6° 5534, 
6*8287, 
Re 1097, 
73964. 


 '1*6887 


7°9867) 
8+2903 
8*5997 


89146) 
—-9°2353, 


9° 5616, 
9°8936, 


4° 
4° 
5° 


5° 


8 
8 
8 
9° 
9° 
9° 


5775, 
8081 
0443 
2862. 


5*5338 
5° 7870 
6° 0459 
6°3105 
6° 
6 
7 
7 
1 


5807 


*8566 
*1381 
+4254 
°7183 
8° 


0168 


3210 
"6309 
"9465 


2677 
5945 
+9271 


4°6003) 4°6232, 
4°8314) 4°8549 
5°0682) 5°0922 
5°3107| 5°3353 
5° 5588) 5°5840 
5°8126) 5°8383 
6°0721) 6°0984 


6°3372) 6°3641) 
6°6080| 6°6354 
6°8845| 6°9124 


7°1666) 7°1951 


8°3518) 8°3825 
8°6622) 8°6936 


9°3001) 9°3326 
9°6275, 9°6606 





4° 


de 
5: 
5° 
*609] 
"8641 
*1247 | 
*3909 
*6629 
*9405 
-2237 

7°4544| 7°4835) 7° 
4°7479, T°7T775 
8°0470 8°0772 


5 

5 
6 
6 
6 
6 
7 





9° 


y 
gir 
ae 
8° 
8°9783, 9°0102) 9° 
9° 


6461 
8783 
1163 
3599 


5126 
8072 
1075 
4134 
7250 
0422 
3651 
6937 


9°9607| 9° 9943 10° 0280 
10°1972 10° 2312/10: 2653 10°2994'10° 3336 10° 3679 
'10°5399 10° 5745 10° 6092 10° “994011 6786 10° 7134 


11: 0293}11-0 “0647 


10°0617 
10°4022 
10°7483 
11°1001 





4°6921 | 4°7152 


4°9255 | 4°9491 
5°1645 | 5°1888 
5°4093 | 5°4341 
5°6597 | 5°6850 
5°9157 | 5°9417 
6°1775 | 6°2040 
6°4449 | 6°4719 
6°7179 | 6°7455 
6°9967 | 7°0248 
7°2810 | 7°3098 
7°5711 | 7°6004 
7°8668 | 7°8967 
8°1682 | 8°1987 
8°4753 | 8°5063 
8°7880 | 8°8196 
9°1064 | 9°1385 
9°4304 | 9°4631 
9°7601 | 9°7934 





9 


4°7383 


4°9728 
5°2130 
5°4589 
5°7104 
5°9676 
6° 2305 
6°4990 
6° 7732 
7°0531 
7°3386 
7°6298 
7°9266 
8° 2292 
8°5373 
8°8512 
9°1707 
9°4959 
9°8267 


10°0955 |10°1293 |10°1632 
10°4365 |10°4709 |10°5054 
10°7832 |10°8182 |10°8533 
11°1356 |11°1712 j11°2068 
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‘Diam. 


in n Ins. 


AXkEAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—continued, 


| 


———— 








11°2424'11°2781/11°3139 11°3497 11°3856 11°4216 





11*6022 11°6334 11-6748 11+7112 11*7476 11-7842 
11°9676 12°0044-12°0413 12°0783 12°1153 12° 1524 
|12: 3386 12° 3760 12°4135 124511 12°4886 12°5263 
|12° 7154 12°7533 12° 
13 0978/13° 1363 13° 
134858 13°5249 13° 
(13°8795 13°9192 13: 
4 2789 14° 3192 14° 
146840 14°7248 14° 


(15°0947, 
\15°5111 
115°9332 
16°3609 
'16°7943 
117°2333) 
'17°6780 
'18°1284 
18°5844 
19*0462 
19°5135 








19° 9866. 


15°1361 15° 


15°5531 15° 
15°9757 16° 
16°4040 16° 


16°8379 16° 
17°2775 17° 
17°7228 17° 


'18°1738 18 
18°6304 18° 
19°0926 19° 
19°5606 19° 
20°0342 20° 
20°4653 20°5135 20°5617 20°6100 20° 6583 20° 7067 


7914 12°8295 12°8676 12°9058 
1749 13° 2136 13° 2523 13°2911 
5641 13°6033 13°6426 13°6820 
9590 13°9988 14°0386 14°0785 
3595 14°3999 14°4403 14°4808 
7657 14°8066 14°8476 14°8886 
1775 15° 2190 15° 2606 15°3022 
5951 15°637115°6792 15°7214 
0182 16°0609 16°1036 16°1463 
4471 16°4903 16°5336 16°5769 
8816 16°9254 16°9692 17°0131 
3218 17°3661 17°4105 17°4550 
7676 17°8125 17°8575 17°9025 


*2192 18°2646 18°3101 18°3557 


6763 18°7224 18°7684 18°8146 
1392 19°1858 19°2324 19°2791 
6077 19°6548 19°7021 19° 7493 
0819 20°1296 20°1774 20°2252 


6 


11°8207 
12°1895 
(12°5640 
'12°9441 
13*3299 
(13°7214 
14°1185 

14°5213 
'14°9297 
15°3439 
15°7637 

16°1891 

16*6202 
+17°0570 
17°4995 
‘17°9476 
18°4013 
(18*8608 
119°3259 
'19°7967 
'20°2731 
20°7552 





(11°4576 


7 


11°4936 |11°5298 


8 





11°8573 /11°8940 
(12°2267 |12°2640 


12-6017 
129824 
13°3688 
13°7608 
(14°1585 
'14°5619 
14-9709 
15°3856 
'15°8059 
162320 
166637 
17°1010 
‘17°5440 
17°9927 
18*4470 
189070 
(19°3727 
‘19*8441 
20°3211 


(12°6396 
13-0208 


13°4078 
138003 
'14°1986 
'14°6025 
15°0121 


15°4274 


15°8483 
(16°2749 
16°7071 


17°1450 
17°5886 


18-0379 


18°4928 
18°9534 


19°4196 
19°8915 


20°3691 


20°8037 |20°8523 





9 


11°5659 
11°9308 
12°3013 
12°6774 
13°0593 
13°4468 
13°8399 
14°2387 
14°6432 
15°0534 
15°4692 
15°8907 
16°3179 
16°7507 
17°1891 
17°6333 
18°0331 
18°5386 
18°9997 


(19°4665 


19°9390 
20°4171 
20°9096 


| ; 
SE ET TE 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—continued. 


0 
20°9496 


1 2 3 


20°9984/21°0472|\21°0961 
21°4397/21°4890 21°5384/21°5878 
21°9354/21°9853|22°0352/22-0852 
22° 4367 |22°4872 
229438 22°9948|23°0459|23-0970 
23-4565 23°5080|23°5597|23°6114 
23°9748 24°0270/24°0792/24°1314 
24°4989 24°5516 24°6043/24°6572 
25*0285 25°0818|25°1352|25-1886 
25°5639 25°6177|25°6717/25°7256 
26°1049 26°1593/26°2138/26°2683 
26°6516 26°7066|26°7616 26° 8167) 
27°2040 27°2595/27°3151/27°3708 
27*7620 27°8181/27°8743\27°9305 
ae 3257 28°3823|28*4391/28°4959. 
28*8950 28°9522/29°0096 29-0669 
hast 301m ez 




















30°0507 30°1091/30°1675|30°2260 
30°6370 30°6960/30*7550 
31° 2290 31°2886/31°3481 
31°8267 31°8868/31°9469 


30°8140 
31° 4077 
32°0071 








q 5 








21° 6373) 21°6868 
22° 1352/22: 1854 


22°5377|22°5883/22° 6389 22° 6895 


231482 231994 
23°6631 23°7149 
24°1838 24°2361 
24°7100 24°7630 
25°2420 25°2955 


25°7796 25°8337 


26°3229 26°3776 
26°8719 26°9271 
27 *4265 27°4823 
27°9868 28°0431 
28*5527 28°6096 
29°1243 29°1818 
29°7016 29°7596 
30°2845 30°3432 
30°8732 30°9323 
31°4674 31°5272 
32°0674 32°1277 





32°4301 32°4907/32°5514 
33° 0391 33° 1003 |33°1615 


32°6122 











32°6730 32°7338 


21°1450 21°1940 


6 


21° 2430 


21°7364 
29° 2355 
22°7403 
23°2507 
23°7668 
24° 2886 
24°8160 
25°3491 
25°8878 
26° 4323 
26°9823 
27°5381 
28°0495 
28° 6666 
29°2393 
29°8177 
30°4018 
30°9916 
31°5870 
32°1880 
32°7948 


33° 2229 33°2842 33°3457 33° 4072 


7 


21°2921 


21°7861 
22°2857 
22°7911 
23°3021 
23°8187 
24°3411 


|24°8690 


25°4027 
25°9420 
26°4870 
27°0377 
27°5940 
28°1560 
28°7236 
29°2969 
29°8759 
30°4605 
31°0508 
31°6468 
32°2485 
32° 8558 
33°4687 


| 
| 


8 





*3412 
*8358 
*3360 
*8419 
*3535 
*8707 
*3936 
*9222 
*4564 
*9963 
*5418 
°0930 
*6499 
*2125 
*7807 
"3546 
*9341 
*5193 
*1102 
*7067 
*3089 
*9168 


33°5303 


; 
’ 


23°4049 


'29°9924 


32°9779 
33-5920 




















9 


21-3904 |“ 


21°8856 
22°3863 | 
22°8928 


23°9227 
24°4462 
24°9753 
25°5101 
26°0506 
26°5967 
27°1485 
27°7059 
28° 2690 
28°8378 
29°4123 


30°5781 
31°1696 
31° 7667 
32°3695 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS-—continued. 


0 | 1 
33°6537 ) 
“2741 34°3364 34°3988134°4613 34°5238 134" ‘5863 |34° °6490 34°7117 


°5317| 


*4607) 
al BaD 
$750) 
*4407 
*1120 


*8539 
*5536 
*2589 
*9698 
45°6865 
46°4088 
47°1368 
47°8704 
48°6097 


9001349620 35° 0259 


7390. 


1599, 


47°9441 





2 





3 4 





5 





(33° 7155 


35" 5952°35° 6587 


38°8413'38° 9077 38 


44°4006 44 


46*4813 46°5539 46° 
47°2099 472830 47° 
48*0178 480916 48: 1654/48*2393 





33° 7773 33° 8392'33° 9012 


35°0890 35°1520 
35°7223 35°7860 
1690 36°2331 36°2972 36° 3613 36° 4256) 
*8120 36°87€6 36°9413 37°0060 37° 0708) 
37°5259'37°5911/37° 
'38°1803'38°2466 38° 


6564 37°7217, 


3124/38 3783] 
*9741/39°0406 
39°5075 39°5745'39° 
40°1794 40°2469/40- 
40°8570 40°9250 40° 
*4716 41°5402 41-6088 41° 
42°2291 42°2983 42° 
42°9236 42°9934 43° 
43°6238 43°6942 43° 
44°3297 
45° 0412 45°1127 45° 
45°7585 45°8305 45° 


6415 39: 7085 
3145/40 3821 
9932/41°0613 
6775 .41°7463 
3675 42°4368 


0632/43°1331 
7646 43° 8350 
"4716 44°5426 


1842/45°2558 


33° 9632 


35°2152 
35°8497 
36°4898 
'37°1357 
'37°7871 
38°4443 
39°1071 
'39°7756 
40°4498 
41°1256 
41°8151 
42°5062 
43° 2030 
43°9055 
44°6136 
45°3275 





9026 45°9747|46°0469 
6266 46°6993,46°7721 
3563 47°4295/47°5029 


48° 6839 487582 43°8326 48°9070 48°9815 


6 


'34°0252 


35°2784 
135° 9134 
36°5542 
37°2006 
37°8526 | 
38°5103 | 
39°1737 
398428 
40°5175 
41°1979 
41°8839 
42°5756 
'43°2730 
43°9761 
44°6848 
45°3991 
461192 
46°8449 
47°5763 
48°3133 
49°0560 


34°0874 


35° 3416 
35° 9772 
36° 6185 
37°2655 
37°9181 
38°5764 
39°2404 
'39°9100 
40°5853 
41°2662 
'41°9528 


oy 
35°4049 


36°0411 


36°6830 
(37°3305 
37°9837 
38°6426 
39°3071 
39°9773 
40°6531 
41°3346 
42°0218 


'42°6451 42°7147 
43°3431 /43°4132 
44°(0467 44°1173 
44°7560 44°8272 


46°9178 46°9907 
47°6497 47°7232 
'48°3873 48°4614 


49°1306 49°2052 





| 
45°4709 45°5427 
'46°1915 46°2639 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—cotinued. 



















0 1 2 3 | 4 5 6 7 | 8 | 9 


132 |49°3547/49°4295/49°5043 49°5793 49°6542 49°7293 49°5014 |49°8795 49°9547 50°0300 
133  |50°1053/50°1807/50°2561, 50° 3316 50°4071/50°4827 |50°5584 |50°6341 50°7099 '50°7857 
134 |50°8616 50° 9375, 51°0135 51°0896 51°1657/51°2419 |51°3181 |51°3944 |51°4707 51°5471 
135 51°6235|51° 7001)51° “7766 51° 8532 51°9299 52°0067 |52°0824 52°16U3 52°2372 52°3142 
136 |52°3912/52° 4682 van 5454 152° 6226 52°6998/52°7771 |52°8545 |52°9319 |53°0094 53-0869 
137 53°1645)/53°2421/53- 3198 53°3976'53°4754/53°5532 |53°6312 |53°7091 |53°7872 |53°8653 
138 |53°9434|54°0216 ‘54° 0999. ‘54° 1782 54°2566/54°3350 |54°4135 |54°4921 54°5707 54°6493 
139 |54*7280/54*8063/54°8856 54 9645 55° 0435|55°1225 55°2015 |55°2807 55°3598 55°4390 
140 (55°5183/55°5977'55- 6771 55° 7565/55°8360/55°9156 |55°9952 56°0749 56°1546 56°2344 
141 (56°3143/56'3942/56°4742. 56° 5542'56°6343/56°7144 |56°7946 |56°8748 56°9551 57°0355 
142 |57°1159/57°1964/57°2769'57°3575| 57° 4381/57°5188 |57°5996 |57°6804 |57°7613 57°8422 
143 |57°9232 58° 0042/58" *0353'58° 1665) 58° 2477/58°3290 |58°4103 |58°4917 |58°5731 58°6546 
144 58°7361/58°8177)/58° 8994) 589811) 59° 0629 59°1447 |59°2266 |59°3086 59°3906 59°4726 
145 (59°5547/59°6369 59° “7191 59° 8014 59°8838 59°9662 60°0486 60°1311 60° 2137 60°2963 
146 60° *3790/60°4618/60°5146 60°6274 60°7103 60°7933 |60°8763 60°9594 |61°0425 61°1257 
147 61° 2090/61*2923)/61> -3756/61: 4591 61°5425 61°6261 |61°7097 61°7933 61: ‘8770 61°9608 

148 62°0446 62° 1284|62°2124/62° 2964 62°3804 62°4645 |62°5487 62°6329 62°7171 62°8015 
_ 149 so: 8858/62" 9703\63° 0548/63°1393 63° 2239 63° 3086 |63°3933 63°4781 Chee 63°6478 

























63°7328'63°8178 63°9029/63° 9880 64°0731,64°1584 64°2437 64°3290 |64°4144 64°4999 
64° 5854'64°6710 64° 7566/64 8423 64°9280 65°0138 65° "0997 65°1856 65°2716 )65°3576 
152 65° 4437/65" 5298 65° 6160\65° 7022 65° 7886 (65° 8749 |65°9613 66° 0478 |66°1344 66" 2209 
153 |66+3076|65*3943|66"4811|66°5679 66°6548|66°7417 |66°8287 |66°9157 |67°0028 67-0900 


(67° 1772/67" 2645/67° 3518/67" 4392 67° 5266/67" 6141 |67°7017 67: 7893 |67°8770 67-9617 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS —contin ued. 





0 1 2 3 4 5 6 7 


8 9 
68°7567 |68°8450 








155 |68°0525'68° 1403/68 ° 2282'68°3161/68°4041\68°4922 |68°5803 |68°6685 





156 |68°9334169*0218)/69°1103 69°1988/69°2873/69°3760 |69°4647 |69°5534 69°6422 \69°7311 
157 |69*8200|69*9090/69°9980|70°0871|70°1762|/70°2654 |70°3547 |70°4440 |70°5333 |70°6228 
158 = |70°7122|70°8018)70°8914/70°9810/71°0707|71°1605 |71°2503 |71°3402 |71°4301 (71°5201 
159 |71°6102/71*7003)71°7904/71°8806)71°9709|72°0613 |72°1516 |72°2421 |72°3326 |72°4231 
160 |72°5138|\72°6044/72°6952/72°7859/72°8768/72°9677 |73°0586 |73°1496 |73°2407 |73°3318 
161 |73°4230/73°5142!73-6055|73°6969|73°7883|73°8798 |73°9713 |74°0629 |74°1545 |74°2462 





162 |74°3379\74°4297|74°5216/74°6135 14°7055)74°7975 74°8896 |74°9817 |75-0739 tlh 


163 |75°2585'75°3509/75° 4433/75 °5358 75° 6283/75 ° 7209 75°8136 |75°9063 |75°9991 |76°0919 
164 |76°1848)76°2777/76°3707|76° 4637|76°5569 76°6500 |76°7432 |76°8365 |76°9298 |77°0232 
165 |77°1167/77° 2102/77 °3037|77°3974/77°4910/77°5848 |77°6786 \77°7724 |77°8663 |77°9603 





166 78° 0543781483) 78> 2425 78°3366/78°4309 78°5252 |78°6195 |78°7139 |78*8084 78*9029 
167 |78°9975'79*0921/79+1868)79+2816 79°3764)79°4713 79°5662 |79°6612 |79°7562 |79°8513 
168 |79°9464.80°0416/80°1369 802322 /80°3276 80" 4230 80°5185 |80°6140 |80°7096 |80°8053 
169 |80°901080°9968)81°0926/81°1885|81°2844/81°3804 |81°4765 |81°5726 |81°6687 (81°7650 
170 = |81°8612,81°9576/82°0540/82°1504/82° 2469 82°3435 |82°4401 |82°5368 |82°6335 |82°7303 
171 |82*8271'82°9240/83-0210/83°1180 83°2151)83-3122 83°4094 |83°5067 |83°6039 |83°7013 
172 83°7987 83° 8962 83°9937 84° 0913/84°1889 84°2866 |84°3844 |84°4822 |84°5801 |84°6780 
173 84°7760/84°8740/84°9721 85°0702 851684 /85°2667 85°3650 (85°4634 |85°5618 |85°6603 
174 |35°7589 85°8575 85°9561 86°0548/86°1536 86°2524 |86°3513 |86°4503 |86°5493 |86°6483 
175 36°7474 86° 8466 86°9458/87*0451/87°1444'87°2438 |87°3433 |87°4428 |87°5424 |87°6420 
176 |87°7417 87°&414/87+9412/88*0410|88°1409|88*2409 |88°3409 |88*4410 |88°5411 |88°6413 


177 BB°7416 88°19) 9R10222/89" 0826 89°1431/89°2436 |89°3442 |89°4449 |89°5455 |89°6463 


LL LL LL a Se EE 
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AREAS OF CIRCLES IN IMPERIAL GALLONS FROM DIAMETERS—Continued. 


89°7471 
90°7583 
91°7752 
92°7978 
93°8260 
94°8599 
95°8995 
96°9447 
97°9956 
99°0521 


89°8480 
90°8598 
91°8772 
92°9004 
93°9292 
94°9636 
96°0037 
97°0495 
98°1010 
99°1581 


89°948 

90°9613 
91°9793 
93°0030 
94°0323 
95°0674 
96°1080 
97°1544 
98°2064 
99°2641 


-90°0499 


3 


4 5 





91°0628 
92°0814 
93°1057 
94°1356 
95°1712 
96°2124 
97°2593 
98°3119 
99°3702 


90°1509) 90°2520 
91°1644| 91°2661 
92°1836| 92 2858 
93°2084) 93°3112 
94°2389| 94°3423 
95°2750| 95°3790 
96°3169| 96°4214 
97°3644| 97°4694 
98°4175|) 98°5231 
99°4763) 99°5825 


6 


90°3532 
91°3678 
92°33881 
93°4140 
94°4457 
95°4830 
96°5259 
97°5745 
98°6288 
99°6888 


7 


90°4544 


91°4696 
92°4904 
93°5170 
94°5491 
95°5870 
96°6305 
97°6797 
98° 7345 
99° 7951 


90°5556 


*5714 

*592% 

“6199 

*6527 

*6911 

°7352 
97°7849 
98°8403 
99°9014|100°0078 


100° 1143) 100° 2209)100°3274/100°4341|100°5408/100° 6476 100° 7544) 100° 8612) 100°9682/101°0752 
101°1822/101-2893)101°3965)101°5037|101°6109|101°7183/101°8256) 101°9331)102-0406/102°1481 
102° 2557|102*3634)102°4711/102°5789 102°6868/102*7946|102*9026|103°0106 103*1187|103° 2268 
103°3350/103°4432/103*5515|103°6598|103°7682|103°8767 103°9852|104°0938 104° 2024/104°311) 
104*4198/104*5286/104°6375|104° 7464/104°8554/104*9644|105*0735|105*1826) 105°2918)105°4011 
105°5104)105°6197|105*7292|105 -8386|105*9482/106*0578|106* 1674) 106+ 2771|106°3869)106"4967 


106*6066|106°7165|106*8265|106°9365|107*0466,107°1568 
107*7084|107*8189|107*9294|108*0401|108*1508)108*2615 
108*8160 108*9270/109+ 0382|109°1493/109*26U6|109*3719 
109*9292/110-0403/110°1525|110*2642|110°3760|110°4879 110°5998|110°7118|110°8238 110°9359 
111+ 0480/111*1602/111*2725|111*3848|111°4972|111°6096/111°7221|111°8346|1119472/112"0599 
112°1726/112*2853)112°3982)112°5110)112*6240|112*7370 112*%500)112°9631/113*0763 113°1895 
113°3028/113°4161)113°5295)113°6429)113°7564/113°8700 


107 *2670/107*3773| 107*4876|107°5980 
108°3723)108*4831/108°5940/108* 7050 
109° 4832/109*5946/109*7061/109° 8176 


} 





\113°9836)114°0973 114°2110 114°3248 
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TABLE SHOWING THE AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS CORRESPONDING TO 
Swes IN IMPERIAL INCHES.. 


This table shows the number of gallons contained in a prism having the semi-square 
described on the side as base, and a height of one inch. It is of use in finding | the area in gallons 
of arectangle. The area is a X b, a and b atte: the sides of the rectangle. But 


bz (a—b) 
2 eu 


Rules.—Add the area of the semi-square on the longer side of the rectangle to the area of the 
semi-square on the skorter side, and from the sum deduct the semi-square on a line equal to the 
difference between the two sides, dimensions being in inches. 


ape - 
























Sides 0 1 2 3 4 5 6 7 8 9 
in Ins. 700002 00007 | *00016 |*00029 |*00045 |*00065 |*00088 |-00115 |*00146 
1 *0018 “0022 *0026 °0030 | °0035 | °0041 | °0046 | °0052 | *0058 | 0065 
2 *0072 “0080 *0087 *0095 “0104 | “O13: |°*O0122' 1 “81st °0141 | °0152 
3 °0162 °0173 °0185 *0196 90208 ‘1'"* 0221 °0234 | *0247 0266 | °0274 
4 *0289 0303 0318 °0333 | °0349 | °0365 | °0382 | :0398 | °0415 | °0433 
5 0451 *0469 *0488 0507 *0526 | °0545 | °0566 | *0586 *0607 | *0628 
6 *0649 *0671 *0693 0716 | °0739 | *0762 | °0786 | *0809 | °0834 | *0859 
7 *0884 *0909 *0935 *0961 | ‘0987 | *1014 | °1042  °*1069 | *1097 *1125 
8 °1154 °1183 “213 °1242°'| °1272 | +1303) |°1384. | 11365 °1396 | *1428 
9 °1461 °1493 °1526 °1560 | °1593 | °1627 | °1662 | :1697 | °1732 | *1767 
10 *1803 *1840 °1876 °1913 | °1950 | °1988 | °2026 / *2065 | °2103 | *2142 
1l *2182 * 2222 ° 2262 °2303 | °2344 | °2385 | °2426 | +2468 °2511 | °2554 
12 2597 | °2640 * 2684 -2728 | -2773 | *2818 | °2863 | °2908 | -2954 | *3001 
lis? °3048 |. °3095 *3142 °-3190 | °3238 | °3286 | °3335 | *3385 °3434 | °3484 
14 *3534 *3585 *3636 *3688 | °3739 | °3791 | °3844 | *3897 | *3950 | *4003 
1d *4057 *4112 *4166 *4221 | °4277 | °43832 | °4388 re *4502 | °4559 
) *4616 *4674 4733 “4791 | *4850 | °4909 | 4969 | °5029 | -5090 | +5150 
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AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS—continued. 


2 


5335, 


*5973 

"6648 

*7358 

*8105 

*8887 

*9706 
1°0561 
1°1451 
1°2378 
1°3341 
1°4340 
1°5375 
1°6447 
1°7554 
1°8697 
1°9876 
2°1092 
2° 2343 
2°3631 
2°4954 
2°6314 
2°7710 


3 


5397, 


*6039 
"6717 
*7431 
*8181 
*8967 
*9790 
*0648 
*1543 
*2473 
*3440 
1°4442 
1°5481 
1°6556 
1°7666 
1°8813 
1°9996 
2°1215 
2°2470 
2°3762 
2°5089 
2°6452 
2°7851 





4 


*5460 
*6105 
*6787 
*7504 
*8258 
*9048 
*9874 
1°0736 
1°1634 
1°2568 
1°3538 
1°4544 


/1°5587 


1°6665 
1°7780 
1°8930 
2°0117 
2°1339 
2°2598 
2°3893 
2°5223 
2°6590 
2°7993 








7 8 


*6649| °5713 
*6306| °6373 
*6998| *7070 
*7727 | *7802 
*8491| °8570 
°9292| °9374 
/1°0129 | 1°0214 
1°1002 | 1°1091 
1°1910 | 1°2003 
1°2855 | 1*2952 
1*3836 | 1°3936 





1°4853 | 1°4957 
1°5906 | 1°6014 
1°6996 | 1°7107 
| 1°8121 | 1°8225 


| 1+9282 | 1°9400 
2*0480 | 2°0601 
2°1713 | 2°1838 
2*2983, 2°3111 
2°4288 | 2°4421 
2°5630 | 2°5766 
2*7007 | 2°7147 
2*8421 | 2°8565 








9 


“BT78 
°6441 
7141 
1877 
3649 
“9457 
1°0300 
/1°1180 
1°2097 
1°3049 
1°4037 
1°5061 
(1°6121 
/1°7218 
1°8350 
1°9519 
2°0723 
2°1964 
(2°3241 
2°4554 
/2°5902 
| 2*7287 
| 2°8708 
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Sides 





in Ins. 0 
40 2°8852 
41 3 0si3 
42 3°1810 
43 3°3342 
44 3°4911 
45 3°6516 
46 3°8157 
47 3°9834 
48 4°1547 
49 4°3297 
50 4°5082 
51 4°6903 
52 4°8760 
53 5°0654 
54 5°2583 
55 5°4549 
56 56561 
57 5°8588 
58 6° 0662 
59 6°2772 
60 6°4918 
61 6°7100 
62 6°9318 


AREAS OF SemI-SQUARES IN IMPERIAL GALLONS—continued. 


1 


2°8997 


3°0461 
3°1961 
3°3498 
3°5070 
3°6679 
3°8323 
4°0004 
4°1721 
4°3473 
4°5262 
4°7087 
4°8948 
5°0845 
5°2778 
5°4747 
5°6753 
5'8794 
6°0871 
6° 2985 
6°5134 
6°7320 
6°9542 


2 


2°9142 


3°0609 


3°2113 


3°3653 
3°5229 
3°6842 
3°8490 
4°0174 
4°1894 
4°3651 
4°5443 
4°7272 


4°9136 | 
5°1037 | 
52974 | 
54946 | 


5°6955 


5°9000. 


6°1081 
6°3198 
6°5351 
6°7540 
6°9766 


3 


4 





2°9287 
3°0758 
3°2266 
3°3809 
3°5389 
3°7005 
3°8657 
4°0344 
4°2068 
4°3828 
4°5624 
| 4°7456 
4°9325 





5*5146 
5° 7158 
59207 
(6°1291 
6°3412 
65569 
6° 7761 
-6°9990 


5°1229 | 
5°3169 





2°9432 
3°0907 
3°2418 
3°3966 
3°5549 
3°7168 
3° 8824 
4°0515 
4°2243 
4°4006 
4°5806 
4°7642 
4°9513 
5°1421 
5°3365 
5°5345 
5°7361 
5°9413 
6°1502 
€°3626 
6°5786 
6°7983 
7°0215 


5 


2°9578 


3°1057 
3°2572 
3° 4122 
3°5709 
3°7332 
3°8991 
4°0686 
4°2417 
4°4185 
4°5988 
4°7827 
4°9703 
5°1614 
5°3562 
5°5545 
5°7565 
5°9621 
6°1712 
6°3840 
6°6004 
6°8204 
7°0440 


6 


2°9724 


3°1207 
3°2725 
3°4279 
3°5870 
3° 7496 
*9159 
°0858 
*2593 
°4363 
*6170 
*8013 


Oak AR PRR OD 


5°5746 
5°7769 
5°9828 
6°1924 
6°4055 
6°6223 
6°8426 
7° 0666 





"9892 | 
*1807 | 
°3758' | 


“2°9871- 


3°1357 
3° 2879 
3°4437 
3°6031 
3°7661 
3°9327 


rare 


~3°0018 
| 31507 





4°1030 | 


4°2768 
4°4542 
4°6353 
4°8199 
5°0082 
5°2001 


| 


5°3955 


5°5946 
5° 7973 


6° 0036 


6°2135 


6°4270 


6°6441 


6*8649 
7°0892 | 


3°3033 
3°4595 
3°6192 
3° 7826 
3°9496 
4°1202 
4°2944 
4°4722 
4°6536 
4°8386 
5°0272 
5°2195 
5°4153 
5°6147 
5°8178 
6°0244 
6° 2347 
6°4486 
6°6660 
6°8871 
7°1118 


| 
| 
i: 





9 


3°0165 


3°1658 
3°3188 
3°4753 
3° 6354 
3°7991 
3°9665 
4°1374 
4°3120 
4°4902 
4°6719 
4°8573 
5°0463 
5°2389 
5°4351 
5°6349 
5°8383 
6°0453 
6°2559 
6°4702 

*6880 
6°9094 
7°1345 
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| 7°1799 


‘12: 
13 


+0903 
3489 
6096 
8747 
1434) 
“4157 
“6916. | 
-9711|10°9992 
2542) 

5409 
+9313 





AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS—continued. 


1 





7°4093 
7°6423 
7°8789 
8°1191 
8°3629) 
8°6103, 
8°8613) 
91159 
9°3741 
9° 6360 
9°9014 
10°1705 
10°4431. 
10°7194 





11°2827 


7239)12°7542 
on 








2 3 4 5 6 
7°2027 772255) 7° 2484 7°2712 | 7°294 
7°4324| 7°4556| 7°4788] 7°5021| 7°5253 
6°6658| 7°6893) 7°7129) 7°7365| 7°7601 
7°9027| 779266) 7°9505| 7°9745| 79985, 
8°1433) 8°1675| 8°1918) 8°2162) 8*2405) 
8°3874) 8°4121|) 8°4367| 8°4614/| 8°4861 | 
8°6352) 8°6602| 8°6852) &+7102! 87353) 
8°8866) 8°9119| 8°9373) 8°9627| 8-9881 | 
9°1416) 9-1673} 9°1930, 9°2188/ 9°2446 | 
9°4002| 9°4262) 9°4523! 9°4784| 9°5046 
96624 9°6888) 9°7152 9°7417| 9°7682 | 
9°9282) 9°9549) 9+9818) 10-0086 | 10-0355 

10°1976,10°2247|10°2519 10°2791 | 10°3063 
10+4706 10°4981]10°5256 10-5532 10-5808 
10°7472'10°7751/10°8030! 10°8309 | 10°8589 
11-0274|11-0557|11 +0839) 11-1122 | 11-1405 
11°3113 11°3685, 11°3971 | 11°4258 


12°1844 
12°4827 
12°7845 


13° 0593|13°0900)13" 1208 


11°5698 11*5987|11°6276 
11°8605 11°8898)11°9191 
*1252/12°1548, 
*4227/12°4527 


116276 


12°2141 


'12°5127 
+12°8149 





11°6566| 11°6856 | 11°7147 
11°9484/ 11°9778 | 12°0072 


12°2438 
12°5428 
12°8453 


131616) 13-1824 | 13-2132 


12°2735 | 
12°5729 
12°8758 


12°3033 
12°6030 
12°9063 





ae 
7°3171 | 





7°5487 
7°7838 


8° 0226 | 
8°2649 | 
8°5109 | 


8*7604 
9°0136 
9°2704 
9°5308 
9°7948 


10° 0624 | 10-0894 | 10°1164 
10°3336 |-10*3609 | 10°3883 
10°6084 | 10°6361 | 10°6638 


10°8869 
11°1689 









8 


7°3401 


7°5720 
7°8075 
8° 0466 
8*2893 


8°5357 | 


8°7856 
9°0391 
9°2963 
9°5570 
9°8214 


10°9149 
11°1973 


11°4545 | 11°4833 


11°7438 


12°0366 | 12°0661 | 12°0956 
12°3331 


11°7729 


12°3629 


12°6332 | 12°6634 


12°9368 
13°2441 





12°9674 
13*2750 


9 


7°3631 
7°5954 
7°8313 
| 8°0707 
8°3138 
8*5605 
%*8108 
9°0647 
9°3222 
| 9°5833 
9°8480 





















| 10°9430 
11+2257 
/11°5121 
11°8021 






12°3928 
12°6936 
12°9980 
13°3060 














AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS—continued. 





Sides a? hele 5 6 | 
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in Ins. 0 T 8 | 9 
86 |13°3370'13°3680 13°3991|13°4302 13°4613 13°4925 | 13°5237 | 13°5550 | 13°5863 | 13°6176 
87 |13°6490/13°6803 13°7118|13°7432 13°7747| 13°8063 | 13°8379 | 13°8695 13°9011 | 13°9328 
88 13°9645)13°9963/14°0281 14°0599 14°0918| 14°1237 | 14°1556 | 14°1876 14°2196 —14°2516 
89 |14°2837|14°3158)14°3480 14°3802/14+4124 14°4446 14°4769 | 14°5093 14°5416 14°5740 
90 |14°6065/14°6390 14°6715 14°7040 14°7366 14°7692 | 14°8019 | 14°8346 14*°8673 14°9001 
91 |14°9329\14°9657/14°9986 15°0315 15°0644' 15°0974 | 15°1304 | 15°1635 | 15°1966 | 15°*2297 
92 |15°2629 15° 2961 15°3293/15°3626 15°3959 15°4292 15°4626 | 15°4960 15°5295 15°5630 
93 15°5965 15-6300 15°6636 15°6973 15°7309 15°7646 15°7984 | 15°8322 15°8660 —15*8998 
94 |15°9337)15°9676 16°0016 16°0356 16°0696 16°1037 | 16°1378 16°1719 | 16°2061 | 16°2403 
95 |16°2745'16°3088 16°3431,16°3775.16°4119 16°4463 | 16°4807  16°5152 | 16°5498 | 16°5843 
96 |16°6189\)16°6536 16°6883 16°723016°7577 16°7925 | 16°8273 16°8622 | 16°8971 | 16°9320 
97 |16°9670'17°0020 17°0370)17°0721/17°1072 17°1423 | 17°1775 | 17°2127 17°2480 | 17°2833 
98 /|17°3186)17°3540 17°3894/17°4248,17°4603 17°4958 | 17°5313)| 17°5669 | 17°6025 | 17°6382 
99 |17°6739'17°7096 17°7453 17°7811/17°8170 17°8528 | 17°8887 | 17°9247 | 17°9606 | 17°9967 
100 |18°0327)18°0688 18°1049 18°141118°1773 18°2135 | 18°2497 | 18°2860 | 18°3224 | 18°3588 
101 |18°3952'18°4316 18°4681\18°5046 18°5412 18°5777 | 18°6144 | 18°6510 18°6877 18°7245 
102 |18°7612)18°7980 18°8349 18°8717 18°9087 18°9456 | 18°9826 | 19°0196 / 19°0567 19°0938 
103 |19°1309 19°1681|19°2053/19°2425 19°2798 19°3171 | 19°3544 | 19°3918 | 19°4292 | 19°4667 
104 |19°5042:19°5417 19°5793 19°6169 19°6545 19°6922 | 19°7299 | 19°7676 19°8054 | 19°8432 
105 (19°8811)19°9189 19°9569 19°9948 20°03238 20°0709 | 20°1089 | 20°1470 ) 20°1852 | 20°2233 
106 20°2615'20°2998 20°3381 2u°3764 20°4148 20°4531 | 20°4916 | 20°5300 20°5685 20°6071 
107 (20°6456 20°6843 20°7229 20°7616 20°8003 20°8390 20°8778 | 20°9167 | 20°9555 | 20°9944 
108 21°0333 21°0723 21°1113 21°1504 21°1894) 21°2286 | 21°2677 | 21°3069 (21-3461 21°3854 
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AREAS OF SemI-SQUARES IN IMPERIAL GALLONS—continued. 


yee e 


21° SAAT /23 4640 21° 5034 21°5428 


21°8156/21° 8593 21° 3990 21° 9388 
22° 2181/22: 2581 22° 2982 22°3384 
22° 6202 22° 6606 22°7011 22°7416 
23° 0260 23°0667 23° 1075 23-1484 
23° 4353)23° 4764 23° 5176 23°5588 
23° 8483 23-8897 23° 9313 23°9728 
24° 2648 24° 3067 24° 3426 24°3905 
24° 6850/24 7272/24" 7694 24°8117 
25° 1087/25" 1513 25° 1939 25° 2366 
25° 5361 25° 5790 25° 6220 25° 6650 
25° 9671 26° 0104 26° 0537 26°0971 
26° 4017/26° 4453 26°4890 26°5328 
26*8399/26° 8839 26°9279 26°9720) 
27° 2317|27° 3261 27° 3705 27°4149 
(27°7271/27°7718 27°8166 27°&614 
'28-1761)28- 2212 28°2663 28°3115 
28°6287|28°6742'28°7197 28° 7652 





29° emma. 1308 29° 1766 29° 2225 


29°5448/29° 5910/29: 6372 29° 6834 
30° 0082 30° 0548 30° 1013.30" 1480 
20° 4753/30" 5222 30° 5691 30° 6161 


ay 


21°5822 
21°97385 


|22°3785 


22°7821 
23°1893 
23°6000 
24°0144 
24°4324 
24°8540) 
25°2793 
25°7081 
26°1405 
26°57€5 
(27°0162, 
27°4594| 
27°9063 
28°3567 
28°8108 
29°2684 
29°7297 
30°1946 








‘gu 


21°6217 


22°0184 | 
22°4187 
22°8226 
23° 2302 
23°6413 
24°0561 
24°4744 
24° 2964 
25°3220 
25°7512 
26°1839 
26°6203 
27° 0603 
27°5039 
27°9511 
28°4020 
28°8564 
29°3144 
29°7761 
30°2413 


30°6631 30°7101 


30° 9459 30° 9932 31° 0405 31° 0878 31° 1352| 31° *1826 





21°6612 
22°U583 
22°4589 
22° 8632 
23°2711 
23°6826 
24°0978 
24°5165 
24°9388 
25° 3647 
25°7943 
26°2274 
26° 6642 
27°1045 
27°5485 
27°9961 
28°4472 
28°9020 
29°3604 
29°*8224 
30° 2880 
30°7572 
31°2300 





Ts 


21° “7007 | 21° 
22°0982 | 22° 
22°4992 | 22° 


229039 | 22: 
23°3121 | 23° 
23°7240 | 23° 
24° "1395 | 24° 
24° 5585 | 24° 
24°9812 | 25° 
25°4075 | 25° 


258374 | 25 
26°2709 | 26 


26° 7080 | 26° 
27°1488 | 27° 
27°5931 27° 
28°0410 28° 
28°4926 | 28° 
28°9477 | 28° 


29°4065 | 29 


8 


7403 
1381 
5395 
9445 
3531 
7654 | 
1812 
6006 
0237 | 
4503 | 25 


9934 | 29 


*4525 29° 
29°8688 | 29° 
30°3348 | 30° 
30°8043 | 30° 


9152 29° 
3816 | 30° 


8515 30° 


9 


"7799 
2°1781 
"5798 
"9852 
"3942 
“$068 
“2230 
6428 
‘0662 
4932 
“8806 25° 
"3145 | 26° 
7519 | 26° 
1930 | 27° 
6377 | 27° 
0860 28° 
5379 28° 
0392 


9238 
3581 
7959 
2373 
6824 
1310 
5833 


4986 
9617 
4284 
8987 


31°2775 31°3250 | 31°3726 
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Sides 
in Ins. 


AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS—continued. 


31°4202/31°4678/31°5155/31°5632/31°6109 
31°8981/31°9460/31°9941/32°0421|32° 0902 
32°3795|32°4279/32°4763/32°5247 
32°8646/32*9133)32°9621/33°0108 
33*3533/33°4024/33°4515/33°5006 
33°8456/33°8950/33°9445/33°9940 
34°3415)34°3913)34°4411/34°4910 
34°8410/34°8911/34°9413/34°9915 
35 ‘3441/35 °3946/35°4452|/35°4957 


35°8508/35°9017 
36°3611/36°4124 
36°8751/36°9267 
37°3926|37*4446 
37°9138/37°9661 
38°4385)/38°4912 
38°9669 39-0199 
39° 4988/39 °5522 





35° 9526/36 0035 
36°4636/36°5149 
36°9783/37°0300 
37° 4966/37 °5486 
38°0184/38°0708 
38°5439/38°5966 





32°5731 
33°0596 
33°5498 
34°0435 
34°5409 
35°0418 
35°5464 
36°0545 
36° 5663 
37°0817 
37° 6006 
38°1232 
386494 


39° 0730/39° 1261391792 
39° 6057|39*6591/39°7126 


40° 0344/40°0882)/40°1420/40°1958/40°2496 
40°5736|40°6277|40°6819/40°7360/40°7903 
41°1164/41°1708 41*2254/41°2799\41°3345 
41°7725/41°8274/41°8823 
42°3232/42°3785|42°4338 
42°8775|42°9331/42°9888 


41°6628/41°7176 
42° 2128/42°2680 
42°7664/42°8219 





5 


“6 





31°6587 
32°1383 
32°6216 
33°1085 
33°5990 
34°0931 
34°5908 
35°0921 
35°5970 
36°1055 
36°6177 
37° 1334 
37°6527 
38°1757 
38° 7022 
39° 2324 
39° 7662 
40°3035 
40°8445 
41°3891 
41°9373 
42°4891 
43°0445 


31°7065 
32°1865 
32°6701 
33°1574 
33°6482 
34°1427 
34°6408 
35°1424 
35° 6477 
36°1566 
36°6691 
37°1852 
37°7049 
38°2282 
38° 7551 
39° 2856 
39°8197 
40°3575 
40°8988 
41°4438 
41°9923 
42°5445 
43°1003 


7 


31°7543 


32°2347 
32°7187 
33° 2063 
33°6975 
34°1923 
34°6908 
35°1928 
35°6984 
36°2077 
36°7205 
37°2370 
37° 7570 
38°2807 
38°8080 
39°3389 
39°8734 
40°4115 
40°9532 
41°4985 
42°0474 
42°5999 
43°1560 





s | 9 
31°8022 | 31°8501 
32°2829 | 32°3312 
32°7673 | 32°8159 
332553 | 33+3043 
33° 7468 | 33°7962 
34°2420 | 34°2917 
34°7408 | 34-7909 
35°2432 | 35°2936 
35°7492 | 35°8000 
362588 | 36°3099 
36°7720 | 36°8235 
37°2888 | 37°3407 
37*8092 | 37°8615 
38 *3333 | 38°3859 
38° 609 | 38-9139 
39°3922 | 39°4455 
39°9270 | 39-9807 
40°4655 | 40°5195 
41°0075 | 41°0619 
41°5532 | 41°6080 
42°1025 | 42°1576 
42°6554 | 42°7108 
43°2118 | 43°2677 








CHEMISTS’ POCKET-BOOK. 


31 


AREAS OF SEMI-SQUARES IN IMPERIAL GALLONS—coniinued. 





46°1637|46"2214|46-2792 46-+3370/46-3948 
46°7426|46°8007/46"8588/46-9169|46°9751 
47*3250)47°3835/47°4420/47+5005/47°5590 
47*9111|47*9699|48*0287|48-0876/48+ 1465 
48+5008|48*5599/48°6191/48+6784/48"7376 
49*0940)49°1536 49°2131/49+2727 49°3324 
49+ 6909/49°7508 498107 /49+8707 499307 
50*2914|50°3517/50°4119|50°4723'50°5326 
508955 50°9561'51*0168)51-0774 511382 
51*6032/51*5642/51*6252/51*6862.51°7473 
62°1145 521758 52°2372/52-2986 52-3600 
52° 7294 52-7911 |52+8528/52°9146 52-9764 
53°3480 53° 4100 53°4721/53° 5342 53°5964 
539701 /54:0325/54*0949/54+1574|54°2199 
54°5958 54°6586 54°7214/54+7842)/54°8471 
65° 2262/55 +2883 55+3515|55*4147/55 +4779 
55*8581/55*9216 55°9851/56+0487/56+1123 
5674947 565585 











} 





56° 6224/56 °6363 56°7503 56°8143 


43°3236/43°3795/43°4354/43°4914/43°5475) 43°6035 
43°8844/43°9407/43°9970/44-0533/44°1097| 44°1661 
44°4488/44°5055/44°5621/44°6188/44°6756) 44°7324 
45°0168|45°0738/45°1309/45°1880 45° 2451| 45°3022 
45°5885/45°6458/45° 7032) 45°7607 45°8181) 45°8757 


46°4527 
47°0333 
47°6176 
48°2055 
48°7969 
49°3920 
49°9907 
50°5930 
51°1989 
51°8084 
§2°4215 
53°0382 
53°6586 
54°2825 
54°9100 
55°5412 
56°1759 


6 


43° 6596 


44°2226 
44°7892 
45°3594 
45°9332 
46°5106 
47°0916 
47°6762 
48° 2645 
48°8563 
49°4517 
50°0508 
50°6534 
51°2597 
51°8696 
52°4830 
53°1001 
53°7208 
54°3451 
54°9730 
55°6045 
56° 2396 
56°8783 


7 


43°7158 | 43°7719 


44°2791 
44°8461 
45°4166 
45°9908 
46°5685 
47°1499 
47° 7349 
48°3235 
48°9157 
49°5115 
50°1109 
50°7139 
51°3205 
51°9307 
52°5446 


53°1620 | 53° 


53°7831 
54°4077 
55*0360 
55°6678 
5§6°3033 
56°9424 


8 


44°3356 
44°9029 
45°4739 
46°0484 
46°6265 
47°2082 
47-7936 
48°3825 
48°9751 
49°5713 
50°1710 
50°7744 
51°3814 
51°9920 
52°6062 
2240 
*8454 
"4704 
*0990 
*7312 
*3671 
*0065 





9 


43°8281 
44°3922 
44°9599 
45°5312 
46°1060 
46°6845 
47°2666 
47°8523 
| 48°4416 
49°0345 
49°6311 
(50-2312 
50°8349 
51*4423 
52°0532 
52°6878 
| 53° 2859 
53°9077 
54°5331 
55°1621 
55°7946 
56°4308 
57°0706 
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| Sides 0 
in Ins. 

1738 |57°1348 
179 «(57° 7786 
180 |58°4260 
181 |59°0769 
182 |59°7315 
183 |60°3897 
184 [|61°0515 
185 |61°7169 
186 |62°3859 
187 |63°0586 
188 |63°7348 
189 |64°4146 
190 |65°0981 
191 |65°7851 
192 |66°4758 
193 |67°1700 
194 |67°8679 
195 |68°5694 
196 |69°2744 
197 

198 

199 

200 


AREAS OF SEMI-SQUARES [N IMPERIAL GALLONS—continued. 


1 


57°1990 
57° 8432 
58°4909 
59°1422 
59°7972 
60°4557 
61°1179 
61°7837 
62° 4530 
63°1260 
63° 8026 
'64°4828 
65°1666 
65° 8540 
66°5450 
67° 2396 
67°*9379 
68°6397 








69°3451 


2 3 4 


57 * 2633/57 *3276/57°3919 
57°9078/57°9724/58°0371 
58°5559/58*6209/58° 6859 
59° 2076|/59*2729/59* 3383 
59° 8629/59*9286/59°9944 
60°5218/60°5879| 60° 6540 
61°1843)61*2508/61°3173 
61°8504/61°9173/61°9841 
62°5202)62°5874|62°6546 
63°1935/63*2611/63°3286 
63°8705/63°9384/64°0063 
64°5510)64°6193/64°6876 
65° 2352) 65*3038/65°3724 
65*9229|65°9919'66*0609 
66 ‘6143/66 °6837/66* 7530 
67 *3093/67°3790|67°4487 
68*0079/63°0779/68*1480 
68°7101/68*7805|68* 8510 
69°4159/69°4867'69°5575 





69°9831/70°0542/70*1253/70-1964|70°2676 
70°6954/70°766S|70*8383|70+9098|70°9813 
71°4113)71°4831)71°5549|71°6263|71°6937 
72-1308, 722030) 72-2752|72+3474|72*4196 


5 
57 *°4563 
58°1018 
58°7510 
59°4028 
60°0602 
60° 7202 
61°3838 
62°0510 
62°7218 
63°3962 
64° 0743 
64°7559 
65°4411 
66°1300 
66°*8224 
67°5185 
68°2182 
68°9214 
69°6283 
70°3388 
71°0529 
71°7706 
72°4919 


| 


6 


57°5206 
58°1666 
58°8161 
59°4693 
60°1260 
60°7864 
61°4503 
62°1179 
62°7891 
63° 4639 
64°1423 
64°8243 
65°5099 
66°1991 
66°8919 
67°5883 
68°23883 
68°9920 
69*6992 
70°4101 
71°1245 
71°8426 
72°5643 


7 


57°5851 


58°2314 
58°8813 
59°5348 
60°1919 
60°8526 
61°5169 
62°1849 
62°8564 
63°5315 
64°2103 
64°8927 
65°5786 
66°2682 
66°9614 
67°6581 
68°3585 
69° 0625 
69°7701 
70°4813 
71°1962 
71°9146 
72° 6366 


57°6495 


9 


57°7140 
58°3611 


8 





58°2962 
58°9465 | 59°0117 
59°6003 | 59°6659 
60°2578 | 60°3237 
60°9189 | 60°9852 
61°5836 | 61°6502 
62°2519 | 62°3189 
62°9238 | 62°9911 
63°5993 | 63-6670 
64°2784 | 64°3465 
64°9611 | 65°0296 
65°6474 | 65°7162 
66°3373 | 66° 4065 
67°0309 | 67°1004 
67°7280 | 67° 7979 
68°4288 | 68°4990 
69°1331 | 69°2038 
69°8411 | 69°9121] 
70°5527 | 70-6240 
71°2678 | 71°3396 
71° 9866 | 72°0587 
72°7090 | 72°7815 











ee 


a 
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TABLE OF THE ELEMENTS, -SHOWING—Equivalents or Combining Weights (Eq.); Atomic Weight 


Specific Gravity (S.G.); Atomic Volume (= specific vol. = A.V, = xe) ; Melting Point 
Coefficient of Expansion for Heat (Linear) (C.E.); Physical State, &. (H = hard, M = malleable, 








oe Ye lee 
ame and Eq. A.W. | M.W. | S.H. at Temp. °C. | a S.G. 
ymbol! P eek, 
ee OO hh ECON ee en). Ds a - 
ALOMENTOE 9°007 |27-02| — +2253 at 0° to 100° 6+1 (fused) 2°583 
ce, 16° 
ste 40 120 — °0523 6°2 rs 6°697 
kb 
*0495 at 0° to 100° 5°9 Melted 6°53 
*048 at —21° to 0° 5°8 6°65 
°047 at —75° to —21° 5°6 5 O Tl to 6°86 
ARSENIC 24°97 | '74°9 | 299°6 *083 crys. 6°2 ool 5°727 pure crys. 
As (As4) e! : 
*076 amorph. 5°7 ~. 4°71 grey crys. 
14° 
——. 4*713 amorph. 
14° 
° 
19” 5*709 fused 
| 19° 
BARIUM 68-4 |186°8;| — oe na | c. 3°5 to4 
Ba . 





(A.W., H = 1); Molecular Weight (M.W.}; Specific Heat (S.H.); Atomic Heat (A.H. ses Ae oS 
(M.P. [° C.}) ; Boiling Point (B.P. (° C.)); Electrical Conductivity (E.C.); Thermal Conductivity (1'.C.) ; 
S = soft, D = ductile, B = brittle). The A.W.’s are those adopted in Watts’ ‘ Dictionary of Chemistry.’ 





E.C. at °C = 
M.P. 3 Pa dew ys i C.E. lin. ; A 
AY. moj | BPCO) | Hato Pees nia Physical State. 
= Wha Ani ae ee 
boas poTa. Pho) at! aes 
10°4 [654°5°} — 20°97 at 0° | 31°33 | °00002336| ‘lin white metal, M, D. 
16°15 at 15° at 50° 
2°05 at 0° 4°03 | 00001152) Silver-white metal-like, B, 
at 40° H. 10 
17°9 Between (1090° 1°42 at 100° Isomorph. with As. of 


| 
“* 

| [629°5°}} and 1450°). 
! 

: 

: 


13*lerys. | Onl ie 2°679 at 0° a -ooooonsg | CTYStn. hexag. rhombohed. 
: pi eS 40° B, steel-grey, amorph. 
om 9 amorph. great 1°873 at 100° 
pressure, ne 
| Pr450°) 
| 
c. 36°5 oe * oe aia ds Metal, little known. 
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TABLE OF THE 





Element. | 























Nameand | Eq. | A.W. | M.W. | S.H.at‘Temp.°C. |g ts S.G. | 
ca ll ah scl a | 
a iA aiiak! EMP UEBNE (I GASRL GW bP ZG > 78. a a Se 
Berytuium | 4954 19°08 | — -4702 at 100° 4°3 ol 1-85 alter | 
B 
- *540 at 200° 4°*9 iin | 
| *6206 at 500° 5°6 
| . Cane aae - 9: 759 | 
BIsMUTH 69°33 | 208 ; — *0305 at 20° to 48° 6°5 , 
Bi | | (10-0 ted at M.P. 
Boron 3°66 10°97, — (| °1915 at — ron _— 2°11 
B | | "2737 at X 77° | S~: 3°01 2°53-2°68 
| "3378 at 177° ; @E 3°72 
"3663 at 233 | FE 4°03 
| (75 at 1000)(?)) ~£ (5*5) ) 
} | 
BROMINE | 79°75 |'79°'75) 159°5 |-08432 at —78° to 20° 6°7 1 3° 18828 
Br 
(Bro) zs * 59 "27° 2+9822 
CADMIUM 55°85 | J11°7 | 111°7 | *0548 at 0° to 100° 6°1 Molten 8°65 
Cd | (Cd) 0567 6°3 Hamad. 8°s 
° 
CA:SIUM 132°7 | yt en A Not determined >e = 
Cs ' 
CALCIUM 19°95 | 89°91 me *1686 at 0° to 100° 6°7 1°82 





ELEMENTS—continued. 


a Nenana ama et a TS STR TE SO NEY SO AE RR ME I RS a ee 








MP. E.C. at °C. | T.c. | CE. lin. pa 
[°C.] B.P. OC) Hg at 0°=1,,Ag=100| at °C. Fhysteal ovate. 
Ol siya oe ve ‘n om | ne Metal, hexag. holohedral, 


steel coloured. 


at 0°-100° hexagonal, B. 
4° Very in- ws va Aes oa Amorphous (greenish brown) 
fusible. Crystalline (contg. Al?) oe 
| Sr) 





25 | [—7 2°}|} (59°27°) | a oe e's Non-metallic. 


26°7 Eater (58°7°) | Brown liquid. 








20°8 [268°3°] (1090°-1450°) | +8676 at 0° | 1°8 | *00001316) White (red tinge) metal, 


| 
13°03 | [320°] (763°-772°) | 13°46 at 0° | 20°06 | 00003323 White (blue tinge) metal, 
| ee x 9°5 at 100° at 0°-100°, S, M, D. 
706 [26-277], Be 2 wit arietal, D: 
21°6 | 760° - | a 3 25°4 ie White (yell. tinge) metal, 
/ 





es Se 
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TABLE OF THE 





Element. 
Name and 
Symbol, 


CARBON 


CHLORINE 


Cl 


CHROMIUM 


DipyMIuM 
Di 
ERBIUM 
Er 


46°6 
35°37 
26°22 
29°4 


31°6 


47°66 


A.W. | M.W. | S.H. at Temp. °C. 
11°97 ve °0635 at ried 2 
*4589 at 985° (A 
°1138 at ae oa 
*467 at 978° § & 
°2385 at 0° to 223° m. 
189°9 ‘i *0448 at 0° to 100° 
35'3'7| 70°74 (S.H.v. *0928) 
52°45 *0998 at 22° to 50° 
58°8 *107 
63°2 *0933 at 15° to 100° 
"0948 at 16° to 172° 
0968 
c.143*| .. *04563 
166 


55°33 


* Separable into Praseodymium, A.W. 143°6, and Neodymium, A.W. 140°8. 


~H. 
S.H.x A.W S.G. 
0°76 orn 
5°51 — 3°518 
4° 
1°37 Graphite 
5°50 2°11-2°26 
2°84 Amorph, 1°45-1°7 
c. 18 b 

6°3 — — 6°63-6°73 
(3°2) Liq. 1°33 
5°2 6°5-6°8 
6°3 8°5-8°9 

‘ 8°36-8°95 
6°0 

6°5 6°5 

V. p. 61. 


ELEMENTS—continued. 






MP. [°C.] B.P. (°C.) EC. at °C. aay C.E. lin. 


Hg at 0° = 1.|Ag=100 at °C. Physical State. 








































Never 7 *082 ae *00000118 | Diamond, octahed. 
fused. (graph.). at 40° | Graphite, hexag. 
(diam.). | Amorphous. 
(>6) 
20°8 oe oe ee oe ee Steel-grey metal, M, D. 
on) 
26°6 | [—102°]| (—33-6°, PF t. ds Yellow gas. ? 
760 m.) 
7°71 Above eo a Liss ae Greyish-white metal, octa- 
2500 hed., H, B. 
c. 6°84 c. 1500 oe 9°685 at 0° White metal, H. 
7°06 [1080°5°) ss 7 "3°6 |+00001666| Red metal, cubes and octa- 
52-54 at 0° at 0°-100° hed., M, D. 
Cc. 23°56 


ne a ae as ne White metal, M, D. 
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TABLE OF THE 











Klement. A 
Name and Eq A.W. | M.W S.H. at Temp. °C. |g y x~ A.W S.G 
Symbol ed ate: 
~ FLUORINE 19 19 ee y. a ae. 
F 
GALLIUM 2 |69°9| .. “079 at 12° to 23° 54 athe Se 
Ga 0802 liquid 24°5 
Germanium | 18°08 |'72°32] .. “077 at 0° to 200° 56 m0 °S htaan 
, Ge . ‘ 20°4 
Goup 65°57 |196°7| .. | ‘0316at0°to100° |, RS ae 
Au 03244 at 12°to 98° | = «6 *4 17°5 
HyDROGEN 1 1 2 ae as c. *07 
9 Shey 37°8 |118°4 at *05695 at 0° to 100° 6°5 bis. 7°11-7°147 
n 
19 7.369 
16°8 
—— 4°42] 








ELEMENTs—continued. 


BP. (°C.) aan at C. 


TA. 
g at 0° = 1.) Ag-—100. 


| OE 
SSS —— eee 


A.V. M.P. [°C.]J 
11°7 [30°15°] 
13°2 [c. 980°] 
10°2 [1061° 7°] 


c. 14*3 at | [c. -256°3°] 
B.P. 


15°3 (176°) 


a, 43°84 to 53°2 
44°62 at 0° at 40° 
*0000147 
at 0°-100° 
(—252° ) ee ee ee 
ia i oe 0000459 
; at 0°-100° 








Colourless gas. 
Grey metal, octahed. 


Greyish-white metal, oc- 
tahed., B. 


re 
*00001443,| Yellow metal, octahed. |=# 


and dodecahed., M,S,D. 


Colourless gas. 


Silver-white metal, S,D. 
Non-crystalline, 
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Klement | AH : 
Nameand | Eq. | A.W. | M.W. | S.H. at Temp. °C. AW G. 
Symbol. | | S.H.X A.W. 
IopINE | 126°53 |126°58| 253°06  +05412 at 9° to 98° 6*8 saad aE 
- ; 
107 
— 4°825 
TRIDIUM 48°125 |192°5 ee | 0323 at 0° to 100° 6°2 115 22°42 
Ir *0401 at 0° to 1400° : 
IRon 27°95 | 55:9 PP 111641 at 0° 6°2 c. 8 
Fe *113795 at 100° 
LANTHANUM | 46°07 | 188°2 nF *04485 6°2 6°163 
La 
Lrap 103°2 |206-4| 206-4? | -03065 at —78° to 11° FE o e365 
Pb ; 
°0315 at 19° to 48° 6°5 — 11°35 
"0402 at 340° to 450° 7) Molten 10°37-10°65 
LITHIUM 7°01 | '7°O1 | 7°01? | °9408 at 27° to 100° 6°6 *578-"589 
. Li . 
Macnesium | 12 24 | 24? | +245 at 20° to 51° 5*9 | Mt 69-171 


Meg 





ELEMENTS—continued. 














43 


E.C. at °C. T.C. | CE. lin. ; 
{e) fe) 
ALY. Nee mur CC.) Hg at 0° =1.|Ag—100.| at °C, Physical State. 
As Sees et a et 
25°8 [114°15°] (184°35) oa ae a Greyish-black solid, non- 
metallic. 
8°6 [1950°] ar ns : ane ‘000007 | White lustrous metal, 
[2200°} B. 
[2500°) 
a % [1550°} = 9°68 at 0° | 11:9 | +00001233/ Greyish-white metal, 
[1600°} 6°19 at 100° at 139-1009, M,D. Cubes or octal. 
22°4 [450°-950°] xi hae ” | in White metal, M, D. 


18°2 [330°-335°] | (1450°-1600°) | 4°8 at 0° 8*5 | *00002799 | Almost white metal, oc- 
at 0°-100°, tahed., M, D, S. 
[326]? 3°363 at 100° 


11°9 [180°] fie 10°69 at 20°} ... 2. Silver-white metal, D. 


16°34 at 100° at 40° | gonal, M, D. 


14°0 | [632° 7° “a 22°84 at 0° | 34°3 ee | Silver-white metal, hexa- 
ee re nes or te Saeed ne 
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Element. 
Name and 
Symbol. 


MANGANESE 
Mn 


MeErcuRY 


Hg 


MOLYBDENUM 


Mo 
NICKEL 


Ni 
Niogium 
Nb 


NITROGEN 





| 


99°9 








M.W. 


55? 








A.H 
re) fl. 
S.H. at Temp. °C. SHLXAW. 
-1217 at 14° to 972 | G7 
(impure sample) 
0319 6°4 
"03312 at 20° to 50° | oe 
| 03278 at 25° to 142° 
0659 at 5° to 15° | G3 
"10916 at 14° to 979 | G4 
ee | . 
S.H.p. +2368 | me 





si liq. *885 


TABLE OF THE 


+ erence cre tt te i ei inh ite et it ns ata ecacalenanaeceedt “ 


S.G. 
6°85-8-01 
22 
2°'1°39 
9 13-596 
4 


20 13-546 
4 


= 14°1932 


8°56 
8°49-8°64 
8°97-9°26 


15°5 , 





ELemMEenNtTS—continued. 


E.C. at °C. | T.C. C.E. lin. 











A.V. M.P. (°C. ] B.P. (°C) Hg at 0°=1./Ag—100.| at °C. Physical State. 
6°86 7 ‘Te. 18002- ee = ~ T Whitish-grey metal, 
1900°} H, b. 


760 mm.) at 0°-100° 


——— 


1l*1l Be ai ae White metal, M. 





6°5 [1400°-1420°)| 7°374 oe ee White (with grey-vell. 
[14509] tinge) metal, H, D, M. 


13°3 | a | 5 is bs eC Steel-grey metal. 





16 6at BP.) [— 214°) 


| 


(—194°4°) ee °93 *0036 577 Colourless gas. 
| (air = 1) 
| (993 






| 
) 
14°7 [-39°4°] | (357° 25°, 1 5°3 ‘00018153 White metal. 
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Klement. | 
1 or’ 
a noe, Eq. A.W. | M.W. S.H. at Temp. °C. s. we x fae Ww. SHAW, 8.G. | 
Se AEDES MIT SERIES aco <a ae = ae 
OsMIUM 47°57 |190°3 ‘03113 at 19° to 98° | 5°9 ; it's 22°477 
Os : 
OXYGEN | 7°98 | 15°96) 31°92 S.H.p. °21751 at | 0% 
Oo 13° to 217° 
9. 
PALLADIUM | 26°57 |106°8 =. '  *0582 at 0° et lB FY 
Pd ‘ 
PHOSPHORUS 10°32 |80°96} 123°84 | -1699 at —78° to 10°. *26 | be 1°8367 
and | i 
ad | 61°92 | +1884 at 79 to 13° | | = 1°8232 
8) | | | 40 
3 *202 at 13° to 36° | — 1*8068 
oO 
2045 liquid 6°34 | Bee 1°485 
z { ©1698 at 15° to 98° y: | 17 9-106 
(oar ( | 
Pee | 
| 





ELEMENTS— continued. 


' 


AY. | MP. [°C] | BP. (°C.) 


ee 





8°5 Infus. in 
H-O flume 
13°7 at B.P. | he (-181+4, 
| 740 mm.) 
9°3 [1535°] + 
c. 17 [44°29] | (287°3° at 
| 762 mm.) 
ic. 2lat BP.) [44°32] 


wt ULATED 8 A Bet 8 ES | 


Wat 0...) | TC, 
Hg at 0°=1. Ag—100. 





12°64 at 17°2 
(Ag at 0° 
= 100) 


C.E. lin. | Physical State. 

at °C. y 
-00000657  Bluish-white metal. 
0036743 © Bluish liquid; gojonr- 
at 7A he less gas. 

760 mm. 





*000011\76, White metal, H, D, M. 
at 46° | 


_ Colourless, semi-trans- 
parent, nou-metal, 
dodecah, and octah. 


: 
c. 14°7 ‘ : . os Dark-red powder. 
| Amorph. 
hey oon | 
c. 13°2 | | és P | rhomboh. crys. 


ve * (? contg. Pb). 


| Black 


tr 
H 
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Element. . “ A.H E 
Name and Eq. A.W. | M.W. |. SE at Tene. PC. wate a .G. 
Symbol. - | re S.H.xA.W. 
cond 5 EE on ates | ok te er a eee 
PLATINUM | 48°575 | 194°3 an *03243 6°3 17°6 21°5 
Pt | “0314 i 
Porasstum | 39°04 89 04 (39°04) | *166 at —78° to 10° 6°5 1S 365 
| 1S .gc5 
Ruopium | 2567 /102°7! .. +058 at 10° to 97° 6°0 "12+1 
Rh (containing Ir) 
KUBIDIUM 85°2 85°2 ae (Probably c. *075) She (1°52) 
Rb 
Ruruenium | 25°3 |101°4/ .. “0611 at 0° to 110° 64 0 1-63 
Ru | | 4 
SCANDIUM 14°66 | 44 ee) 2° ae | (c. 2°55) 
Sc | | 
SELENION 39°4 | '78°8 | 157°6 | 0732 at —20° to 7° + 4°7 (crys.) 
Se crys.) 
°0746 at —27* to 8° | 5°9 4°3 (amorph.) 
(amorpb.) 








ELeMENTs—continued. 


A.V. 


45*1 





M.P. [°C.] 


fe. V275°] 


(62°5°] 


Le. 2000°} 
[c. 38° 5°] 


[ Above 
2000°} 


BP. (°C.) 


(667°) 


(217°; crys.], (676°-683°) 


| 


TC. at.°C: | 
Hg at 0° = 1.) 





8°042 at 
12°5° 

(Ag = 100°) | 

11°23 at 0° 





5586 at 100°, 


Tr, | C.E. lin. | 


Physical State. 


Ag=100. at°C. | 3 


37°9 


45 





*00000899 Greyish-white metal, 
at 40° M, D, cubical. 


-00008415 Silver-white metal, 5, 
at 0°-5u° | octah. 





| o 
-0000085 Blue greyish-white |= 
at 40° metal, H, D, M. 


| 
| 
| ae | Lustrous white metal. 


| *00000963 , White metal, H, B. 
at 40° 





| ce Not yet isolated. 

| ‘0000368 | Non-metal. Exists in 
at 40° about five forms. 

| (vitreous) 
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Element. 
Name and 


SILICON 
Si 


SILVER 
Ag 





SopIuM 
Na 


Symbol. 


STRONTIUM 


Eq. 


A.W. 


M.W. 





S.H. at Temp. 0G, Ss 


A.H. 
H.xA.W. 


——— | eorQOr OI OO _ LM OO CO 


7°07 


107°66 


22°995 


43°65 
15°99 


 28°3 


107°66 


87°3 


31°98 


22995) 22°995? 


63°96 
191°88? 
255°84 ? 


*0557 at 0° to 100° 


*2734 at —28° to 6° 


*1776 at 0° to 100° 





*136 at 40° 
°183 at 57° 
*2U3 at 232° 














*0559 
°05722 















*21 (liquid) 









*163 at 17° to 45° 






°178 








5°7 


6°1 


6°3 


TABLE OF THE 






S.G. 


10 5.49 
2°194-2°197 
10°57 
9°46-9°5 (liq.) 

0 


— *985 


' Cine 


2*4-2° 58 





2°03 
1°801-1°815 (molten) 


1°982 
1°958 
2°04 






ELEMENTS—continued. 


E.Crat °C. 7 ~~ F.C C.F. lin. - 
f°) we 
A.V. M.P. (°C.] BE: (Ce) Hg at 0°=1./Ag=100.) at °C. Physical State. a 
(c. 12°5) [1100°- os os “s -00000763| Crys. metal-like, opaque, | 4 
1300°)} at 40° dark grey, lustrous. 
Octah. 
Amorph. Lustrous brown 
powder. 
10°18 [960°5°) ee 57°226 (soft); 100 “00008 at White metal, M, D. 
0°-100 
e se oe 63° 845 *00003721 
(hard) at 0° 
to M.P. a 
23°3 (95°6°] (360°-950°) | 18°3at0° | 36°5 | '00007105) Silver-white (pale rose). 
at 0°-50° Octahed. 
(742°) 8°3 at 120° 
(34°5) 
15°9 [1119-115°] (440°). i ak -90006413| Exists in about six al- 
(444°53° at at 40° lotropic forms. All 
760 mm.) change gradually to 
1674 [114°5°) (448°) rhombic (octahedral). 


( 2 AS ey Sead Ne ne meaner 
ae | ‘ 1 i > 
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"18°77 


Element. | AH : 
Name and Eq. A.W. | M.W. | 8.0. at Tanp. ©. law a S.G. 
saat | . S.H.X A.W, 
LANTALUM | ¢. 60°67/ c. 182 e; We ae ¥ 
Ta | 
TeLtvrium | ¢.62°5| c,125| .. 0475 at 21° to 51° | 59 18°2 6.055 
Te (crys.) ° 
*0483 at 98° (crys.) | 
| 0518 at 9x° | 
THALLIUM 203°64 208°64) 407°28 *0325 oa 11°81-11°91 
atc.1700) +0335 at 17° to 100° | 6°8 
THORIUM 58 232 .. | 02787 at O° to 100° ~=— sé 4 Maye 
Th | : 
TIN 59°4 | 118°8 se "0559 at 0° to 100° —i(aés«éG*G " 9°3 
Sn "0548 
°0637 at 250° to 350°. 
TiTantum | 11°97 | 4'7°9 ee *1135 at 0° to 100° | 5°4 © 3.5888 
p igh *1288 at 0° to 211° 4 
"1485 at 0° to 301° 
*162 at 0° to 440° 7°7 
Tunasten | 30°6 |183°6| .. +035 at 6° to 15° 64 419-13 
W °0334 





ELeMentts—continued. 


E.C. at °C. | T.C. | C.E, lin. Physical State 


AV. | MP.[°C.] | BPC) ie at 0° =1.|Ag—100.| at °C. 

















/ 
/ 
c. 20 [c. 455°] | (c.1390°) |*000777 at 0°] -.. °00001675 | White shining semi- 
Agat0°=1 at 0° metal, B. Hexag. 
| rhombohed. 
| 17°1 | [282°] (Full red) 5°225 at 0° -» | °00003021, White metal, S.M. Oc- 
) | | | at 40° | tahed. 
) 20°9 | a} | oe a : j | Greyish - white metal, 
) | Octah. and hexag. 
16°3 | [231°6.°] | (1450°-1600°) | 8°726 at 0° ' 15°2 | *00002296 Silver-white metal, M. 
) ) 8°823 at 15° | at 0°-100° Rhomb, and quad. (7) 
6°091 at 100° 
13°4 Never fused| * wi a “re es Dark grey powder. 
| Amorph. 
| 9°6 [Mel 
. elts in oe aa oe as Steel-grey crys. powder, 
O-H flame] H, B. 


eS ee 


Unknown in pure form. 
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Element. 
Name and 
Symbol. 


URANIUM 


VANADIUM 


YTTRIUM 
a 
ZING 
Zn 


ZIRCONIUM 
Zr 


c. 45 


S.H. at Temp. °C. 


*0276 at 100° 


51°83 ee ee 
89°6 ee ee 
65°3 | 65°3at| +0935 at 0° to 100° 
1400° | +0932 at 19° to 47° 
°0955 
ec. 90 Af "066 at 0° to 100° 


A.H. 


S.H.XA.W. 


—_— Kl oe — qj Oe 


TABLE OF THE 





S.G. 


13 13-685 
4 


as 


(c. 3°7) 
6°9-T "es 


4*15-4°25 





RARE AND DOUBTFUL ELEMENTs.—In addition to the elements given in this table, a number of others have been 


complex oxide, and to consist of five or six: bodies. 


and Krypton (A.W. c. 80) (Rayleigh and Ramsay) are gases exhibiting no power of entering into combination; they 
Thus Didymium appears to have been split (by Nilson and Kriiss) into nine elements, ‘ Neodymium’ and ‘ Praseody- 
ultimate element, and ‘‘old erbia” has been split into scandia, ytterbia, terbia, ‘‘mew erbia,” holmia, thulia and — 
Decipium, Columbium, Rogerium, Mosandium, two earth metals 
elements, that is, compounds or intimate mixtures of simpler bodies. Crookes is of opinion that perhaps nearly sixty 
the undoubtedly sound work done upon it; but there would appear to be a milky way of elements in the rare earths, and 
but constellations. Some other elements of the Argon family, viz. Krypton, probably c, 80, and Metargon, c. 40, have lately 


ELEMENTS—continued. ; 


ea SEES Sansa 


AV. |-MP.[°C.] | B.P. CC) | Dates cc. TC. | C.E. lin. 








‘Hg at 0°=1.Ag=100. at °C. Physical State. 
| 
12°8 [Nearly tie he oF on Silver-white metal, H, 
| white heat] M. 

9°3 Above Mo a re a a Light grey lustrous crys. 

powder. 
| (c. 24) a ee vs mt a Unknown in pure form. 
/ 9°4 [419°] (930°-954°) | 16:1at0° | 28-1 | 00002976) Bluish-white metal, S, 
: [417°57°) 16°92 at 109° at 0°-100°| M (at 100°-150°). 

ne Hexag. 
(212) [Above . o- mn? ee Lustrous greyish crys., 
1300°] solid, H,B. Also as 
| black amorph., powder. 


SSS... _____ 


described which are very rare, and in many cases doubtful. Helium (A.W. c. 4), Neon (A.W. c. 20), Argon (A.W. ec. 40) 
aie 4 have monatomic molecules. Of the elements given in the table, several are certainly not ultimate elements. 
hill Ny 3 being simply a group of these. In like manner Crookes and others have shown that Erbium is not an 
Eg he is ota is a mixture of yttria and terbia). Yttria has been shown by Crookes and others to be a very 
Siemintl oc os rae &c., have been described, of which some are more than ‘doubtful and others probably -meta- 
tae teks — - a are contained in the rare earths. This branch of chemistry is still obscure, notwithstanding 
beer a tbed b analogues (V. pp. 58-62) of aluminium, silicon, &c., e.g. yttria and erbia seem to be not single elements 
1 clescr y Ramsay and Travers. Coronium, Poloninm, Radium, are new stars whose light is as yet rather faint. 


—_ a 
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THE ELEMENTS ARRANGED BY MENDELEJEFF ACCCORDING TO NEWLANDS’S 
(PERIODIC) CLASSIFICATION. 














Even. | 
CL 
i Il. IIL. oe ¥.. Vi. Vi; VIII. 
Li Be B C N 0 Fl 
7°01 9°0 11°0 11°97}| 14°OL | 15°96 19°1 
K Ca pi, i V Cr Mn Fe Co Ni 
39°04 39°9 48-0 51°2 52°4 54°8 55°9 58°6 58°6 
Rb Sr Vet Zr Nb Mo na Ru Rh Pd 
85°2 87°2 93°0 90°0 94:0 95°6 85°2 104°1 106°2 
Cs Ba La Ce Bes ae, ae oa py 
133°0 136°8 139-0 141°2 Fis 
bie Er Di Ta W id Os Ir Pt 
ae 169°0 | 147°0 | 182°0 184°0 198°6 | 196°7 196°7 
s)e- | lau) pea cel ee 
234°5 240°0 
~e-~"--——_ 
ReO | “BOw 4 dtg0g |. ROg 2 Ree b SROs. 4 tae | RO, 





CHEMISTS’ POCKET-BOOK, 


59 


‘Toe ELEMENTS ARRANGED BY MENDELEJEFF ACCORDING TO NEWLANDS’S 
(PERIODIC) CLASSIFICATION—continued. 











Odd, 
, TT ee 
VIIL. 1. Th. } ME) )) TN | Ky fF tL 
H 
‘iL 
Na Mg Al Si P S Cl 
22°96 23°94 of ee | 28°0 30°96 31°98 35°37 
Fe Co Ni Cu Zn Ga ~*~ As Se | Br 
55°9 58°6 58°6 63°0 64°9 68 74°9 78°0 79°75 
Ru Rh Pd Ag Cd In Sn Sb Te I 
85°2 104°1 106°2 107°66 ELE" 1I3*4 LE2S 122°0 128°0 126°53 
Os Ir Pt Au Hg Tl Pb Bi 
198°6 196°7 | 196°7 | 196°2 | 199°8 | 203°6 | 206°4 | 210°0 a 71 
_—_———__ 
RO, RO RO R03 RO: R205 | ROs R,07 
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Preriopic LAW. ARRANGEMENT IN DovBLE Prktops. (Mendelejeff.) 


(Hits Batt Bs. CY Rees Typical Periods. 
(2) Na (ig: Al Sl 2bie7 An 





ee USF, ote V Cr .Mn -Fe., Ni’ Go. Cu Zn. Ge sGe As Beane 
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MULTIPLES AND LOGARITHMS OF THE ATOMIC WEIGHTS AND SOME GROUPS OF ELEMENTS. 





——— | | | 
a 





2 3 ie he 2a oo 7 iad fete 
4 Set Le 
____ |*0000000 *3010300 -4771213 *6020600 *6989700 7781513 *8450980 *9030900 +9542425 


——— |——_— 
Al| 27°02 | 54°04 | 81:06 | 10808 | 135°10 | 162-12 | 189°14 | 216°16 | 243°18 |1°4316853 
Sb|120- | 240- | 360° | 480° | 600° | 720° | 840° | 960° |1080° -0791812 











‘8744818 
*1360861 
*3180663 
* 0402066 





As| 74°9 | 149°8 | 224-7 | 299-6 | 374-5 | 449°4 | 524-3 | 599-2 | 674-1 | 

Ba | 136°8 | 273-6 | 410°4 | 547°2 | 684°0 | 820°8 | 957°6 [1094-4 (12312 

<A 208: | 416- | 624* =| 832+ 1040" = 1248-1456" 1664" 1872" 
10°97 | 21°94 | 32°91 | 43°88 | 54°85 | 65°82) 76°79 | 87°76 | 98°73 























2 

1 

2 

2 

l 
Br | 79°75 | 159°50 | 239°25 | 319°00 | 398°75 478°50 | 558-25 | 638°00 | 717°75 1°9017307 
Cd | 111°7 | 223°4 | 335°1 | 446°8 | 558°5 | 670°2 | 781°9 | 893°6 |1005°3 | 2°0480532 
Ca} 39°91 | 79°82 | 119°73 | 159°64 | 199°55 | 239°46 | 279°37 |-319°28 | 359-19 |1°6010817 
C | 11°97 23°94) 35°91 | 47-88] 59°85 | 71°82 | 83°79 | 95°76 | 107°73 1°0780942 
Cl | 35°37 | 70°74 | 106°11 | 141°48 | 176°85 | 212°22 | 247°59 | 282°96 | 318°33 |1°5486351 
Cr} 52°45 | 104°90 | 157°35 | 209°80 | 262°25 | 314°70 | 367°15 | 419°60 | 472°05 |1°7197455 
Co! 58°8 | 117-6 | 176°4 | 235°2 | 2940 | 352°8 | 411°6 | 470°4 | 529-2 |1°7693773 
Cu| 63°2 | 126-4 | 189°6 | 252°8 | 316°0 | 379°2 | 442°4 | 505°6 | 568°8 /|1°8007171 
F | 19- 38 57° | 76: 95° | 114 133 152" | 171 1° 2787536 
Au} 196°7 | 393°4 | 590°1 | 786°8 | 983°5 1180°2 |1376°9 |1573°6 17703 | 2°2938044 
Hj Five } 3 3 ees ype Cae CS ee 0°0000000 
I | 126°53 253°06 | 379°59 | 506°12 | 632°65 | '759°18 885°71 1012°24 1138°77 2°1021935 
Fe| 55°9 | 111°8 | 167-7 | 223°6 | 279°5 | 335°4 | 391°3 | 447°2 | 503°1 /|1°7474118 
Pb | 206°4 | 412°8 | 619°2 | 825°6 |1032°0 1238°4 (1444°8 1651°2 1857°6 | 2°3147097 
Li 7°01 | 14°02} 21°03 v8-04| 35°05 | 42°06 | 49°07 | 56°08 | 63°09 | 0°8457180 
reed ~ | a9a* | aie- {199808113 





72° 96° | 120° 
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MULTIPLES AND LOGARITHMS OF THE ATOMIC WEIGHTS, Etc.—centinued. 








1 | 2 3 4 
*0006000 *3010300 *4771213 °6020600 
Mn| 55: 110° 165° | 220° 
He! 199°8 | 399°6 | 599°4 | 799°2 
Mo} 95°9 | 191°8 | 287°7 | 383°6 
Ni| 58°6 | 117:2. | 175°8 | 234-4 
N 14°01 | 28°02 42°03 | 56°04 
QO | 15°96 | 31°92 | 47°88] 63°84 
P | 30°96 | 61°92 | 92°88 | 123°84 
Ps | 194°3 | 388°6 | 582°9 | 777-2 
K 39°04 78 08:} 117°22: |) Teed 
Se | 78°8 | 157°6 | 23674 | 315°2 
Si | 28°3 | 56°6 84°9 | 113°2 
Ag| 107°66 | 215°32 | 322-98 | 430°64 
Na| 22 995 45°990) 68°985) 91°980 
Sr | 87°3 | 174°6 | 261°9 | 349-2 | 
S | 31°98 | 63°96 | 95°94 | 127°92 
Sn | 118°8 | 237°6 | 356°4 | 475°2 
Ti | 47°9 | 95°S | 143°7 | 191°6 
W | 183°6 | 367°2 | 550°8 | 734°4 
U' | 239° | 478° "17° 956° 
Vi 51°2 | 102°4 | 153°6 | 204-8 
Zn | 65°3 | 130°6 | 195°9 | 261°2 
Zr | 90° 180° 270° 360° 

















| 5 
6989710 
are: 
| 999° 























€ 7 8 9 
(° 7781513 *8450980|°9030900 9542425 
330 385° 440° 495° 
1198°8 |1398°6 i594 1798 2 
| 575°4 | 671-3 | 767-2 | 863-1 
(3516 | 4102 | 468°8 | Suid 
| 84°06 | 98-17 | 112-08 | 126-09 
95°76 | 111*72 | 127-68 | 143-64 
| 185°76 | 216°72]! 247°68 | 278-64 
(1165°3 |1360°1L |1554°4 |1748°7 
| 284°94) | 273°28°| 312-32 | 361-36 
472°8 | 551°6 | 630°4 | 709 2 
| 169°8 | 198°1 | 296 4 | 254-7 
45°96 | 753°62 | 861728 968-94 
137°970. 160°965 193°»60 216°955 
523°8 | 6ll°l | 698°4 | 785°7 
191°88 | 223°86 | 255°84 287-82 
712°8 | 831°6 | 950°4 1069°2 
287°4 | 335°3 § 383°2 | 431°1 
‘1101°6 =1285°2 1468 8 1652°4 
11434" |1673* |1912° (2151° 
| 307°2 | 853°4 | 409°6 | 4 O°8 
| 391°8 | 457°1 | 522-4 | 587°7 
'540¢ | 630° | 720° | 810° 








| Log. 


| 

| 1*7403627 
2°3005955 
1°9818186 
1*7678976 
171464381 
1+2030329 
- 4908010 
-2884728 
-5915098 
3965262 
4517864 
“0320544 
- 3616334 
-9410142 
“5048785 
/2+0748164 
1°6803355 
2° 2638727 
2°3783979 
1°7092700 
1°8149132 
1°9542425 





a ee oe) 
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MULTIPLES AND LOGARITHMS OF THE ATOMIC WEIGHTS, ETC.—continued. 


PT a | 














6 


7 


| 


8 




















9 








Log. 


+ 0000000 *3010300 +4771213 + 6020600 *6989700|*7781513)-8450980 +9030900 - 9542425 
—aq | 17°96 | 35°92 | 53°88 | 71°84 | 89°80 | 107°76 | 125-72 | 143°68 | 161-64 |1°2543063 
NH, | 18°01 | 36°02 | 54°03 | 72°04 | 90°05 | 108-06 | 126-07 | 144-08 | 162-09 |1°2555137 
NH» | 16°01 | 32°02| 48°03 | 64:04 | 80°05 | 96°06 | 112°07 | 123°08 | 144°09 |1+2043913 
NH | 15°01 | 30°02] 45°03 60°04 | 75°05 | 90°06 | 105°07 | 120°08 | 135-09 |1-1763807 
ONS | 57-96 | 15°92 | 173-88 | 231-84 | 289°80 | 347-76 | 305°72 | 363-68 | 421-64 |1-7631284 
NO. | 45°93 | 191°86 | 137-79 | 183°72 | 229°65 | 275-58 | 321°51 | 367-44 | 413-37 |1-6620964 
CHy | 13°97 | 27°94] 41°91 | 55°88 | 69°85 | 83°82 | 97°79 | 111°76 | 125-73 |1-1451964 
CHs | 14:97 | 29°94 | 44°91 | 59°88 | 74°85 | 89°82 | 104°79 | 119-76 | 134°73 |1-1752218 
CoH; | 28°94 | 57°88 | 86°82 | 115°76 | 144°70 | 173-64 | 202°58 | 231-52 | 260-46 |1-4614985 
C3H7 | 42°91 | 85°82 | 128-73 | 171-64 | 214-55 257°46 | 300°37 | 343-28 | 386°19 |1-6325585 
CyHg | 56°88 | 13°76 | 170°64 | 227-52 | 284°40 | 341-28 | 398°16 | 455-04 | 511°92 |1-7549596 
C5H11| 70°85 | 141-70 | 212-55 | 283-40 | 354-25 | 425-10 | 495-95 | 566°80 | 637 65 |1°8503399 
CoH, | 76°82 | 153°64 | 230°46 | 307°28 | 384-10 | 460-92 | 537°74 | 614-56 | 691-38 |1-8854743 
HO | 16°96 | 133-92 | 50°88 | 67°84 | 84:80 | 1€1°76 | 118-72 | 135°68 | 152°64 |1-2294258 
CHoHO} 30 93 | 61 86 | 92°79 | 123°72 | 154°65 | 185°58 | 216°51 | 247°44 |' 278 37 |1-4903799 
CHHO| 29°93 | 59°86 | 89°79 | 119°72 | 149°65 | 179-58 | 209°51 | 239-44 | 269°37 |1-4761067 
COH | 28°93 | 57°86 | 86°79 | 115-72 | 144°65 | 173°58 | 202°51 | 231°44 | 260°37 |1-4613184 
COHO | 44°89 | 89°78 | 134-67 | 179-56 | 224°45 | 269°34 | 314°23 | 359-12 | 404-01 |1-6521496 
CH | 12:97 | 25:94] 38°91 | 51-88 | 64-85 | 77°82 | 90°79 | 103-76 | 116-73 |1-1129400 
CN | 25°98 | 51°96 | 77°94 | 103-92 | 129°90 | 155°88 | 181°86 | 207°84 | 233°82 14146391 
CO | 27°93 | 55°86 | 83°79 | 111°72 | 139°65 | 167-58 | 195°51 | 223°44 | 251°37 |1°4460709 
SO, | 79°86 | 159°72 | 239-58 | 319-44 | 399°30 | 479-16 | 559°02 | 638-38 | 718+74 |1-9023293 
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FACTORS AND THEIR LOGARITHMS, GIVING THE AMOUNT OF THE CONSTITUENT SOUGHT 
BY SIMPLE MULTIPLICATION. 


This table is calculated from the atomic weights given in the tables on pp. 34-55, which are those adopted 
in Watts’ ‘ Dictionary of Chemistry’ (Morley and Muir). The logarithm of a factor not contained in the table 
may often be readily found by adding two logarithms. 

Thus, if the factor for converting ZnO to ZnCl, be required, then 

Factor for ZnO to Zn = 1'9050364 from the table 
9 Zn to ZnCl. = 0'3187534 ms 
ZnO to ZnCl, = 0'2237898 (required) 

The table itself has been checked for nearly every factor by such transformations, and for this purpose some 
factors which were necessary as links were calculated but not printed. This method, although it does not exclude 
all possibility of error, tends greatly to ensure accuracy. 





To convert 
A. B. 
A into B, B into A. 

Aluminium. Factor. Log. Factor. Log. 

lsOar bby ow! os Als *5302 1+7244559 1°8860 | 0°2755441 

Potash-alum .. .. | Ammonia-alum *9556 1°9802578 1°0465 | 0°0197422 

Potash-alum.. .. Als °0571 2°7566222 | 17°514 | 1°2433778 

Ammonia-alum .. Alg *0597 2°7763644 | 16°735 1° 2236356 

AlgP20g walt a Als *2218 1*3459667 4°5085 | 0°6540333 

AlgP 0g os ee AlgO3 *4183 1°6215108 2°3905 0°3784892 
Ammonium and N. 

PG ak iat shee N * 2625 1°4190595 3°8101 | 0°5809405 

4 PLE, Waren ae ae NHs *3186 1°5033257 3°1381 | 0°4966743 
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i 
NH,Cl-.. . 
QNH,Cl.. . 
Matyas. 1. 
We. .c. 
Miia; > 
ONe.:..) - 
2NH,Cl .. 


2NH,Cl,PtCl, 


2NH4Cl,PtCly 
2NH4Cl,PtCly 
2NH,Cl,PtCly 
2NH,4Cl, PtCl, 


2NH,4Cl,Pt0l, 
EER 


: irre 
x ies 
NaNOzg 
pe 
N05 


ye 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


AMMONIUM and N—cont.) 


(NH4)2S04 
(NH4)2SO4 
(NH4)2804 


2KNO3 
2NaNO3, 


Factor. 
°3374 
*6551 
*4869 

1°2142 

1°2855 
4°7052 
3°8754 
1°2349 
*0633 
*0769 
*0814 
2412 
*1580 
*1175 
4°4889 
6°0589 

77-2041 

1°1890 

3°848 
1°8722 
1°5746 


To convert. 


A into B. 


_ Log. 

1°5281351 
1°8163170 
1°6874277 
0°0842662 
0°1090756 
0°6725791 
0°5883129 
0°0916386 
2°8015156 
2°8857818 
2°9105912 
1°3824561 
1°1987731 
1°0698838 
0°6521435 
0°7823929 
0*8575822 
0°0751893 
0°5852312 
0°2723510 
0°1971616 





B into A. 


Factor. 
2°9639 
1°5265 
2°0539 
*8236 
*T779 
*2125 
*2580 
*8097 
15°794 
13°008 
12°286 
4°1452 
6°3274 
8°5137 
* 2228 
*1650 
*1388 
*8410 
*2599 
*5341 
°6351 


Log. 
0°4718649 
0°1836830 
0°3125723 
1°9157338 
1°8909244 
1°3274209 
*4116871 
*9083614 
"1984844 
*1142182 
*0894088 
*6175439 
* 8012269 
*9301162 
*3478565 
*2176071 
*1424178 
*9248107 
*4147688 
*7276490 
* 8028384 


Let Ae eed Oe ed Oe Bed el el el Bo | 
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A. 


B. 





AMMONIUM and N—cont. 


Antimony. 


Sb204 
SboS8z 


Sb20" 


Sb 203 
Sb203 
Sb203 
Sb203 
Sb,03 
Sb20z 
SboO5 
Sb,0; 
Sb.0s 
SboO5 
Sb305 





Ca(NO3)o 


Factor. 
1°5182 
1°3706 

* 7420 
1°1077 


*7899 
*7144 
*8337 
1°1636 
1°1670 
1°1109 
1°7224 
1°3891 
1°0554 
*7505 
1°1495 
1°0475 
1°5055 
“9501 
1°2505 


A into B. 


Log. 
0°1813228 
0°1369164 
1°8703805 


070444064 . 


1°8975663 
1°8539495 
1*9209997 
0°0658175 
0°0670502 
0*0456670 
0°2361301 
0*1427399 
00234334 
1°8753327 
0*0605915 
0-0201505 
0°1904631 
19777664 
0°0970729 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 





B into A. 
Factor. _ ae 
*6587 | 1°8186772 
-7296 | 1:8630836 
1°3478 | 0°1296195 
-9028 | 1°9555936 
1:266 | 0°1024337 
1°3998 | 0°1460505 
1°1995 | 0-0790003 
*3594 | 1°9341825 
*3569 | 1°9329498 
"9002 | 1-9543330 
"5806 | 1°7638699 
"7199 | 1°8572601 
"9475 | 1°9765666 
1°3325 | 0°1246673 
"8698 | 179394085 
"9547 | 1°9798495 
“6450 | 1°8095369 
1°0525 | 0°0222336 
*7997 | 1:9029271 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued 








To convert 
A. B. 
A into B, B into A. 
ANTIMONY—continued. Factor. Log. Factor. Log. 
Gite cs a SboS3 1°0505 0°0213832 *9520 | 1°9786168 
a Sb 204 9044 1°9563832 1°1056 | 0°0436168 
og oe Sbo04 "7598 1°8806935 1°3162 | 0°1193065 
oi Ae ee a SbaSs *8400 1°9243103 1°1904 | 0°0756897 
Arsenic. 
NagHoSb207.. .. Sbg *6004 1°7784662 1°6655 0°2°215338 
NH4MgAs0O44aq .. As 3948 1°5963458 2°533L | 0°/036542 
NH4MgAsOgtaq .. As03 5210 1°7167967 1°9166 | 0°2832033 
NH 4MgAsO4taq .. As905 "6051 1°7818059 1°6527 | 0°2181941 
MgoAseO7_ .. .. Aso "4840 1°6848231 2°0662 | 0°3151769 
NH4MgAsOqtaq .. Mg2As207 *8157 19115227 1°2214 | 0°0884773 
Aso0g «2 cle 5% Aso "7578 1°8795491 1°3196 | 0°1204509 
TS ee Aso "6096 1°7850359 1°6405 | 0°2149641 
ON ee As903 8044 19054868 1°2431 | 0°0945132 
AsSs 2.) «. Fs As205 "9343 | 1:°9704960 1°0703 | 0°0295040 
Barium (v. also §). 
Dee.) ae 2) Ba *5881 1°7694390 1°7004 | 0°2305610 
st ee eee BaO 6567 18173625 1°5228 | 0°1826375 
jt) Cane ey BaCOz "8454 1°9270469 1°1829 | 0°0729531 
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A. 


BaSO4 lee 
BaSO4 
BaSO4 
BaSO4 
BaSO4 
BaSO4 
BaSO4 
BaSO4 
BaO 
BaCO3 
BaCOg 
BaCOg 
BaCly 
BaCrO, 
BaCrO4 se 
BaCrO4 
BaCrO4 
BaClog 
BaClg 
BaSil'gt ee 
BaSik Bruise 


FACrORS AND THEIR LOGARITHMS, Etc.—continued. 


Barium—continued. 


B. 


BaClyo 
BaCl 2, 2aq 
CaSO4 
CaSO,, 2aq 


Factor. 
* 8922 
1°0466 
*6835 
°7379 
*7476 
°6096 
°5668 
°4815 
*8955 
*6956 
*7768 
1°0554 
1°1731 
5405 
*6036 
*8200 
9191 
°6591 
*7360 
“4901 
*5473 


A into B. 


To convert 





1 
0 
1 
1 
I 
I 
i 
I 
I 
I 
I 
0 
0 
I 
I 
I 
I 
I 
I 
1 
I 


Log. 
*9504547 be 
*0197805 
* 7660287 a 
*8679967 ie 
*8736525 1 
*7850598 2° 
*7534001 a" 
*6825709 
*9520765 1 
*8423921 a3 
*8903156 a7 
*0234078 
*1693258 
* 7328111 z* 
*7807346 1° 
*9138268 a5 
°9633721 zs 
*8189843 i: 
*8669078 iy 
*6903263 2 
* 7382498 


B into A, 


Factor. 


1208 
*9554 
0554 
3552 
*3377 
6404 
7644 


2°0770 


*1167 
4375 
2873 
*9475 
*8525 
8501 
6568 
2195 
0880 
5171 
3586 
*0402 


1°827] 


Log. 
0°0495453 
1°9802195 
0* 2339713 
0°1320033 
0°1263475 
0° 2149402 
0°2465999 
0°3174291 
6*°0479235 
0°1576079 
0*1096844 
1°9765922 
19306742 
0*2671889 
0*2192654 
0°0861732 
0*0366279 
0*1810157 
0°1330922 
0°3096737 
0*2617502 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


A. 


Barrium—continued. Factor. 


BaSik’, ea)! ate *6263 
BaSiF s ee ee 5 8335 
* 7826 
*5250 
*8927 


Bismuth. 
Big0g oe ee - i 1°1036 
oS SER Bei "3968 
BigSs ee . i "5 °8126 
Ls |) ee i *8027 
ye! oe i *8944 
BiAsO, .. +5999 
2BiAsO,.. . i *666L 
2BiAs0,.. 7382 


*3142 
*OS71 
*2770 
*3087 
1°1143 


A into B. 


ll th | 


bel tl et tl | | 


So RK ieKi bl! 


To convert 


*7967816 1°5967 
*9208873 1°1998 
* 8935147 1°2778 
*7201450 1°9048 
*9507060 1°1202 


°0428135 *9061 
‘9526876 1°1151 
*9098742 *2306 
*9042105 *2468 
*9515229 °1181 
*7780594 *3242 
*8253718 *4949 
*8681852 *3546 


*4972568 3°1823 
"9398016 11°487 

*4425448 3°6096 
*4895146 3° 2393 
*0469998 *8974 


0° 
0° 


0° 


0° 
0° 


I: 


B into A. 


Log. Factor. 


Tog. 

2032184 
0791127 
1064553 
2798550 
0492940 


9571865 


*0473124 
*0901258 
*0957895 
*0484771 
*1219406 
*1746282 
*1318148 


0° 
lL: 
0° 
0° 
1° 


5027432 
0601984 
5574552 
5104554 
9530002 
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A. 


pains Bin 


Cadmium. 
CdO 


CdS .. 
CdS .. 


Cd(NOxg)o 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


-- | CaSO4, 2aq 














To convert 
A into B. B into A 
Factor. Log. Factor. Log. 
1°5866 0*2004628 °6303 | 1°7995372 
°4255 1°6289379 1°2350 | 0°3710621 
+4309 1°6343497 2°3209 | 0°3656503 
*6810 1°8331600 1°4684 | 0°1663400 
*6384 1°8051199 1°5663 | 0°1948801 
1°0125 0°0054118 9876 | 1°9945882 
*9375 1°9719599 1°0667 | 0°0280401 
“8750 1°9419984 1°1429 | 0°0580016 
*7742 1°8906569 1°2863 | 0°1093431 
*8885 1°9486585 1°1250 | 0°0513415 
*4743 1°6760992 2°1082 | 0°3239008 
+5421 1°7341008 1°8446 | 0°2658992 
*5385 1°7312026 1°8570 | 0°2687974 
°6155 1°7892042 1°6248 | 0°2107958 
*7143 1°8539030 1°3999 | 0°1460970 
1°7856 0°2517777 *5600 | 1°7482223 
2°4294 0°3854971 "4116 | 1°6145029 
3°0723 0°4874651 °3255 | 1°5125349 
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FACTORS AND TIEIR LOGARITHMS, Etc.—continued. 











To convert 
A. B. ~~ 
A into B. B into A. 
CaLcium—continued. Factor. Ps Factor, |). Log. . 
we... CaCl 1°9805 | 0°2967727 -5049 | 1°7032273 
CaO CaHy09 1°3215 | 0°1210542 *7567 | 1°8789458 
CaCly Cl» *6393 1°8057137 *1564 | 0°1942863 
CaCOz Ca *4001 1°6021253 2°4996 | 0°3978747 
CaCO» CO» +4399 1°6434092 2°2730 | 0°3565908 
CaCOz COs *5999 1°7781078 1°6668 | 0°2218922 
CaCO, CaSO4 1°3605 | 0°1337194 *7350 | 1°8662306 
CaCO CaSO4, 2aq 1°7206 | 0:°2356874 -5812 | 1°7643126 
CaSO,4 Ca -2940 | 1°4684059 | 3°4009 | 0°5315941 
CaSO, CaSO4, 2aq 1° 2646 0°1019680 -7907 | 1*8980320 
CaSO, . SOs -5884 | 1°7696535 1°6996 | 0°2303465 
CaP20, CaPo0¢ 6388 1°8053430 1°5655 | 0°1946570 
a 35208 P2U5 -4582 | 1°6610091 | 2°1827 | 0°3389909 
Cadi: P20 Po -2002 | 1°3014089 -4996 | 0°6985911 
“* CaSO4 1°2267 | 0°0887244 “8152 | 1°9112756 
Cac - CaCly 1°1092 | 0°0449950 *9016 | 1°9550050 
Carbon. 
COgii) *2. C -2727 | 1°4357286 | 3:6667 | 0°5642714 
QQgid<); COs 1°3637 | 0°1346936 7333 | 1°8653014 
CaCOg .. CO *4400 =: 16434092 2°2730 | 0°3565908 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued 


eee 
A into I B. B } into A. 
CARBON—continued. Factor. _ Tog. Factor. Log. 
OCS: Cae *5999 1°7781078 1°6668 | 0°2218922 
(Ue 2°4115 0°3822842 *4147 | 16177158 
ee ive bee 48 *9902 1°9957241 1°0099 | 0°0042759 


Carbohydrates 
(see p. 518). 


Chlorine. 
Cl 


A. 


wo 
oO 
oe 
bo 
o 
co 
QoQ 


0*6067926 
4053162 0°5946838 
“764957 02350429 
*8411283 0° 1588717 
*7211948 0° 2788052 
0121082 19878918 
*2175174 1+7824826 
*8129983 01870017 
3530956 16469044 
"553558 t 1°4464416 
3533678 0° 6466322 


I 
i 
I 
I 
I 
0 
0 
I 
0 
0 
I 


Chromium. 
Crg03 oe 
Crg03 


1622910 
8806057 


oS =! 


"8377090 0° 
1193943 1° 
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FAcTORS AND THEIR LOGARITHMS, Etc.—continued. 





To convert 
a - A into B. B into A. 
CHROMIUM—continued. Sahat Low Ginko ia 
CS hie as 2CrO4 1°5258 0°1835059 "6554 | 1°8164941 
he alle Crg07 1°4211 0°1526321 °7037 | 1°8473679 
4 Cr *1625 1*2109600 6°1524 | 0°7590400 
3 eee CrO3 *3109 1°4926453 3°2163 | 0°5073547 
go I ee CrO4 3604 1°5567569 2°7749 =| 0°4432431 
SEERass Jae 2s Crg0z * 2362 1°3732510 4°2340 | 0°6267490 
yi?) res Cro07 *3356 1°5258831 2°9793 | 0°4741169 
KoCreg07 a sue Cr *3560 1°5513954 2°8093 | 0°4486046 
KoCrg07 on tae Cr203 *5172 1-7136864 1°9333 | 0°2%63136 
KoCr207 te et 2CrO3 *6809 1*8330807 1°4687 | 0°1669193 
KoCro07 see 2CrO4 *7892 1°8971923 1°2671 | 0°1028077 
KoCre07 ie Rae Cr207 *'7350 1°8663185 1°3605 | 0°1336815 
Dae vod os 68 Cr *2072 1°3164705 4°8254 | 0°6835295 
BaCrO,g «. «. «8 CrO3 "3964 1°5981558 2°5226 | 0°4018442 
a eee CrO4 °4595 1°6622674 2°1764 | 0°3377326 
2BaCrO,4 3 arn Cr203 *3011 1°4787615 3°3208 | 0°5212385 
2BaCrO4 a0, e% Cr2,07 *4279 1°6313936 2°3367 | 0°3686064 
Cobalt. 
ie Co "7865 1*8957080 1°2714 | 0°1042920 
ee 45.) Sas Co *3803 1°5801116 2°6296 | 0°4198884 





FACTORS AND THEIR LOGARITHMS, EtTc.—continued, 
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To wt + + ene eee 
x B. 
A into i ~~ inte i. - > -daaeeee B into A. 
CoBaLt—continued. Factor. Log. Factor. Log. 
CeoSO, “.. ;- CoO "4835 1°6814036 2°0682 | 0° 3155964 
Co21039 oe Coo, “7044 1°8496668 1°4136 0° 1503332 
Co305 ‘ Cu3 "6285 1*°8379195 1°4524 0°1620805 
Co091039 -. 7(Cos05 1°0411 0°0117474 *9733 | 1°9382526 
CoSO4 Co *3803 1°5801116 | 2°6296 0°4198884 
CoSO4 CoO *4835 1°6844036 2°0682 0°3155964 
Copper. 2 
CuO At Cu *7984 i 9022113 12525 0°0977887 
CugS Cug *7980 Oe 9020468 1°2530 0°0979532 
CugO Cug "8879 1°94+3591 1°1263 0°0516409 
CuyO Aid 2CuO 1°12 0° 0461478 *8992 1°9538522 
CuyS cm Cug0 *8988 fe 9536877 1°1125 0°0463123 
CuyS a 2CuO 9996 1°9998355 1°0015 0°0001645 
CuSO4,5aq .. Cu *2540 | 1:°4048318 | 3°9370 | 0°5951682 
Cug(CNS)2 a Cug *5216 1°7173578 1°9171 0°2826422 
Fluorine. A 
CaF: ME Fo *4877 1°6881904 2°0502 0°3118096 
CaF o> oy 2HF *5134 1°7104668 1°9477 0°2895332 
SURE So" hive HoSiF *6174 1°7905515 1°6197 0°2094482 
BaSik', oe Fs *4084 1° 6111451 2°4482 0°23888549 
BaSiF ‘ °4299 1°6334214 2°3258 | 0°3665786 
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FACTORS AND THEIR LOGARITHMS, Erc.—continued. 





To convert 
= Pe A into B. B into A, 
FLUORINE—continued. Factor. Log. Factor. Log. 
APG wie. 3-0 (Vise HoSiF ¢ *5170 1°7135065 1°9342 | O° 2864935 
TUT wales od) hn SiF *5098 1°7074451 19613 | 0°2925549 
BI Biscay os tas SiF4 *3730 1°5725245 2°6759 | 0°4274755 
Ba ye Cae we BaF» *6263 1°7967816 1°5967 ‘ | 0°2032184 
Ct. “ee er Fg *5173 1°7137327 1°9332 | 0°2862673 
Uf. | ea er 6HF °5445 17360090 1°8365 | 0°2639910 
te . Se HoSiF¢ *6548 1°8160941 1°5272 | 0°1839059 
Ce. eee SiFs *6457 1-8100327 1°5487 | 0°1899673 
ee 2KF 5267 1°7215852 1°8985 | 0°2784148 
UR. | | ee Fg *7900 1°8976386 1°2658 | 0°1023614 
LO. ae 6HF *8316 1°9199149 1°2025 | 0°0800851 
CS.) ee SiF 9861 1°9939386 1°0141 | 0°0060614 
aR we le cii ies SiF, *7228 1°8590180 1°3835 | 0:1409820 
LE | Say ae 2HF “2772 1°4427937 3°6075 | 0°5572063 
Hydrogen. " 
LOS Fy en eer! H *11136 | 1°0467237 8°9800 | 0°9532763 
a ee O 7°93800 0*9020029 °1253 | 1°0979971 
Iodine. 
5 A ae I 5403 1°7326252 1°8509 | 0°2673748 
PT At Sie. ence chai HI "5446 1°7360441 1°8364 | 0°2639559 
BOL Ree KI *7070 1°8194133 1°4144 | 0°1505867 


> sent asst fearseeeseaeses>-Somereseeteememe=ne e-em ee eee 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued. 





To convert 
A. B. ——— 
A into B. B into A. 
IopINE—continued. Factor. Log. Factor. Log. 
Agl Tos te 103 *7447 1°8720031 1°3427 | 0°1279969 
AglI oe ne OOM 104 *8129 1°9100302 1°2302 | 0°0899698 
pee, 5.40 1,05 *7107 1°8516633 1°4071 | 0°1483367 
TNE 00) i 1,07 *71788 1°8914327 1°2840 | 0°1085673 
PdlIy ae I, * 7042 1°8476938 1°4201 | 0°1523062 
Puly 4 Meuse 2HI *7098 1°8511127 1°4U89 | 0°1488873 
Pola... 2103 "9706 1°9870717 1°0302 | 0°0129283 
TE a0 0 oe See 1,05 "9263 1°9667319 1°0796 | 0°0332681 
Palade.t ©. (Si 2104 1°0595 0:0250988 "9438 | 1°9749012 
“CLO a: 1,07 1°0151 0°0065013 "9851 | 1°9934987 
Beeeaes kL. ee E *3832 1°5834559 2°6094 | 0°4165441 
ED GAN a. US HI "3863 1-5868748 2°5890 | 0°4131252 
i SAMUS E HORM 10s *52s2 1+7228338 1*8931 | U°2771662 
Brigit .. voy! 1205 "5041 1+7024940 1°9838 | 0°2975060 
Pola ess .. ie, Io "5508 1+7409758 1°8156 | 0°2590242 
PbIg CNG eee 2HI *5551 1°7443947 1°8014 | 0°2556053 
POL ai hed +. fi. 2103 "7592 1°8803537 1°3172 | 0°1196463 
Le eer 1,05 °7245 1*8600139 1°3803 | 0°1399861 
Iron. 
Mavgined. bs 20 Feo *7002 8451913 1°4283 | 0°1548087 


T° 
1*9542667 1°1110 | 0°0457333 


Fe 03 ee 4 . e- 2FeO *9000 





FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


To convert 
A, 


A into B. B into A. 


CHEMISTS’ POCKET-BOOK. 


79 


[ron—continued. Factor 


*9667 
1°1007 
1°5013 

*5298 

*4768 

*3709 

*6361 

°8177 

*2015 

*4664 

“T7775 

*5336 

el Eis 

°1428 
1°1381 


2FeA mo(S04)96aq, 
FeAm (S04 )a6aq. , 


*9282 
1°0720 
1°3591 

*8658 


Log. 
*9852842 
*0416695 
*1764538 
7241073 
6783740 
5692986 
*8035218 
*9125972 
*3042427 
*6687375 
*8906779 
* 7272342 
*0455577 
1°1548798 
0°0561830 


Td el Aare Orel Ae Ol Ae Od Oe Sel | 
. . . 


1°9676530 
0°0302131 
0° 1332665 
1°9374399 


Factor. 
1°0345 
*9085 
‘6661 
*8875 
*0971 
*6959 
*5721 
* 2229 
*9631 
*1442 
1°2862 
1°8740 
9°0041 
7°0004 
*8786 


1°0773 
*9328 
*7358 
1°1559 


Log. 
*0147158 
*9583305 
1°8235462 
0° 2758927 
0°3216260 
0°4307014 
0°1964782 
0°0874028 
0°6957573 
0°3312625 
0°1093221 
0°2727658 
0°9544423 
0°8451202 
1°9438170 


0 
1 


0°0323470 
1°9697869 
1°667335 
0°0625601 
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A, 


Leal —continued. 


Pps... 
PbCly 
PbClo 
PbIg 

Pblo 
PbSOy 
PpoCr( dy ay 
PbCrO4 .. 
2PbCrO4 os 


Lithium. 


Li, is. 


Factor. 
1°2678 
*T447 
*8023 
*4492 
*4839 
*6829 
*6396 
“6891 
*4566 


*4676 
2°4640 
2°8272 

*1898 
1°1474 

*1654 

°1276 

*2729 

*1816 
1°0976 

*3882 


A into B. 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 





To convert 
B into A. 

Log. Factor. Log. 
0°1030534 "7888 | 1°8969466 
1°8720105 1°3427 | 0°1279895 
1°9043575 1°2464 | 0°0956425 
1° 6524620 2°2261 | 0°3475380 
1°6848090 2°0663 | 0°3151910 
1°8343265 1°4642 | 0°1656135 
1° 8059242 1°5634 0°1940758 
1°8382712 1°4512 | 0*1617288 
1°6595646 2 1900 | 0°3404354 
1°6699164 2°1384 | 0°3300836 
0°3916365 *4058 | 1° 6083635 
0°4513593 *3537 | 1°5486407 
1°2782799 5°2649 | 0°7217201 
0°0597228 "8715 1°9402772 
1°2185571 6°0457 | 0°7814429 
1°1059875 *7834 | 0°8940125 
1°4360711 3°6638 | 0*5639289 
1*2590182 5*5079 | 07409818 
0°0404611- 9110 1°9595389 
1°5891018 2°5757  0°4108982 
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A. 


Magnesium. 


MgO... 


Manganese. 


MnO pa 
Mny0zg oe 
Mng04 ee 
Mn0g +. 
po A ee 
MnSO, es 
MnSO, .- 
MnO, oe 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


B. 


~ Mg 
M gClo 
Mg(NO3)o2 
MgoP20; 
Mgo 
2MgCO02 
2MgSO, 
2MgSO4, 7aq 
‘3 Clo 


Factor. 
*6006 
2°0983 
2°3709 
2°9985 
3°6982 
2° 7733 
*2166 
*7566 
1°0812 
2°2156 
*7467 


*T751 
"6967 
°7210 
*6328 
*4628 
*3647 
*4705 
8138 





To convert 
A into B. / B into A, 

_ log. Factor. Log. 

1°7785857 1°6650 | 0°2214143 
0°3218776 *4766 1°6781224 
0°3749079 -4218 1°6250921 
0°4769038 *3335 | 0°5230962 
0°5679902 *2704 : 1°4320098 
0° 4429926 | *3606 | 1°5570074 
1°3355931 | 4°6175 | 0°6644069 
1°8788850 1°3216  0-+1211150 
0° 0339112 -9249 | T-9660888 
0°3455041 °4513 | 1°6544959 
1°8731317 1°3393 | U*12686s3 
T°8893191 1°2902 | 071106509 
1°8430656 1°4353 | 0°1569344 
1°8579520 1°3x69 | 0°1420 80 
1°8012!30 1°5804 ! 0 1937570 
J*#654001 2°1607 | 0°3345999 
1°5619038 2°7422 | 0°4380962 
1°6725547 2°1254 | 0°3274453 
1°9105454 1°2287 | 0°0894546 
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FACTORS ANT THEIR LOGARITHMS, Etc.—continued. 


To convert 
A into B, B into A. 


Mercury. Factor. Log. Factor. Log. 
*8640 9365195 1°1574 0°0634805 
*9330 *9648949 1°0718 0: 0301051 
*9260 °9666246 1°0799 0*0333754 
*9616 °9829918 1°0399 0°0170082 

1°0384 *0163672 *9630 1°9836328 
*84196 °9292136 1°177u0 0° 0707864 
°9175 *9625890 1°0900 0°0374110 
*8835 *9162218 1°1318 0°0537782 
*9833 *9926941 1°0170 0°0073059 


A. 


Let Bel Bel Bee ed Oe | rs 2 


Mee pianhm. 
a +4999 
oS ae 0; 6663 
MoU, Bite *7503 

Wn. phosphomolybdate into P "0163 
‘Am. phosphomolyhdate into PoO; "0374 
Am. phosphomolybdate into Cag P2908 *0793 


*6988794 2°0004 0°3011206 
*82236596 1°5009 0°1763404 
*8752198 1°3329 0°1247802 
2121876 61°350 1°7878124 
*5717878 26° 805 1°4282122 
8994999 12°604 1°1005001 





bol Do] bo] Rl 


*8953917 | 1°2725 | 0°1046083 
“5791941 | 2°6352 | 0°4208059 
‘6838024 | 20711 | 0°3161976 


©7859 
*3795 
*4828 


Led el Be | 





FACTORS AND THEIR LOGARITHMS, Erc.—continued. 


To convert 





A B. 3 a 
A into B. ; B into A. 
Palladium. Factor. Log. Factor. Log. 


Geese 5 iu: "2958 1°4710036 3°3806 | 0°5289964 





Phosphorus (see 
also Mo), 


Paki ey 1°6403998 2°2888 
F205 ah Ne ated 7 0°1264072 *7475 
re, ve Usb *06 ¥ *3266 
PO3.. ane | te bia : *8316 
MgeP207 3°5794 
Mge2P20, 
Mgeb207 
MgoP207 
MgeP207 
Mgeb20; 
MgoP207 
Cag P20¢ 
CagP20¢5 
CagP20g 
gals o- 
2AgsPO4 
2AgsPO4 


| 

"8057830 | 175639 | 01942170 
*9321902 | 1°1690 | 0*0678098 
8940017 | 1°2764 | 01059933 
"8521285 | 1°4056 | 0°1478715 
*1447739 °7165 | 1°8552261 
“9501169 | 1°1217 | 0°049*831 
*3126877 | 4°8676 | 0°6873123 
7986951 | 1°5897 | 0°2013049 
"6722879 | 2°1267 | 0°3277121 
"8698533" | 13°49 | 1°1301467 
*3558607° | 4°4070 | 0°6441393 
2294535 | 5°8959 | 0°7705465 
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FACTORS AND THEIR LOGARITAMS, Etc.—continued. 








To convert 
A, B. 
Re ee AA ee cote | LON ad eke | B into A. 
PHOSPHORUS—contd. Factor. _ Log. | Factor. Log. 
TREsPO, 4. 2 P207 "2073 1°3176722 4°8120 | 0°6823278 
Ag4Po0, .. .. 2B 1025 1°0105927 9°7590 | 0°9894073 
AryPoO,- ost 2PO04 *3138 1°4966001 3°1871 | 0°5033999 
La —P205 °2851 1°3701929 4°2639 | 0°6293071 
Wer oi, -- x 2P "08654 | 2°9372334 | 11°555 1°0627666 
UgP2011 La P205 *1988 1°2968336 5°0485 | 0°7031664 
UeP,011 SOR 2P04 2650 1°4232408 3°7736 | 0°5767592 
UoPo044 2 P207 2427 1°3850523 4°1205 | 0°6149477 
Platinum. Z 
AmoPtCle «.° -. Pt *4391 16425203 2°2776 | 0°3574797 
AmoPtCle .. .. PtCl, *7570 1°8791023 1°3210 | 0°1208977 
AmoPiCig <=... PtCl, “9186 1°9631294 1°0886 | 0:0368706 
(OSes PtCl, 1°7242 0* 2365820 "5800 | 1*7634180 
aa > PtCle 2°0922 0°3206091 *4780 | 1°6793909 
ae Pt -4009 | 1°6030894 | 2°4941 | 0°3969106 
ET et } PtCl, *6913 1°8396714 1°4465 | 0°1603286 
Sy Ae PtCl¢ * 8339 1°9236985 =} 1°1921 | 0°0763015 
vila $i ia Pt *2388 1°3779551 4°1884 | 0°6220449 
Potassium. e 
MaPtite«s: ss) Ko "1611 1+2071564 6°2065 | 0°7928436 
Ko Pb Glawes > sche 2KCl "3071 1°4872779 3°2563 | U°5127221 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued. 





A. B. 
Potassitum—continued. 
> + A aes Ky0 
LO.) KoSO4 
i bl Ko 
1 ae Ee 2KCl 
oa K 
Beatie ao tee Ko 
| 2KHO 
BCL... K,0 
one Cl 
Kg ee 2K NaH 4CsOg4aq 
ee 2KHC,H 40g 
KoSO4 ‘ KO 
Te oe KHO 
KNO: K 
2KN 3 K,O 
KNOs KCl 
Ko0.. ‘ KyCOs 
KCIO,g .. ; K 
Bue. os) eae KCl 
KgCrg07 egy tee see Ko 


Factor. 
*°1940 
*3588 
°4018 
*7659 
*5247 
*8303 

1°1910 
6319 
*4645 

5°9871 
3°9915 
*4490 
*5408 
1°4344 
*3868 
*4659 
* 7372 
1°4667 
*2824 
*5382 
*2649 


To convert 
A into B. B into A. 

_ Log. Factor. Log. 

1° 2879292 5°1531 | 0°7120708 
1°5549162 2°7867 | 0°4150838 
1°6040670 2°4885 | 0°3959330 
1°8841885 1°3056 0°1158115 . 
1°7198785 1°9060 | 0°2801215 
1°9192272 1°2044 | 0:0807728 
0°075905 *8396 1*9240946 
1°8006513 1°5825 0°1993187 
1°6770038 2°1038 0°3229962 
0°7772189 °1670 | 1°2227811 
0°6011354 +2505 1 3988646 
1°6522402 2°2272 | 0°3477598 
1°7330130 1°8492 | 0°2669870 
0° 1566782 “6971 1°8433218 
1°5874895 .2°5853 | 0°4125105 
1°6682623 2°1465 | 0°3317377 
1°#676110 1°3564 0°1323890 
0°1663461 "6818 1°8336539 
1°4508447 3°5412 | 0°5491553 
1°7309662 1°8579 =| 0°269033s 
1°4231597 3°7744 | 0°5768403 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued. 





















To convert 
A. B. z 
es A into B. | B into A. 
PotassitumM—continued. Factor. . Ing. eck Log. 
KoCro07.. .. «. K,0 *3191 1°5039325 3°1338 | 0°4960675 
WaaGreOd s. 3. Ree BK: ¢ *5050 1*7032812 1°9802 0°2967188 
Momire *s. §. oN Ko ° 3543 1*5493676 ‘| W°8225 0°4506324 
fr eek. =}. .078e Na *5390 1°7701236 | 1°6978 0° 2293764 


Silicon (see aisu F). 










Si» Fo. bi A OE Si *4699 1°6720456 2°1279 | 0°3279544 
SiF4.. . wl SiO, °5773 1°7614565 1°7320 | 0°2385435 
SiOo.. SiOz 1°2650 1021002 "795 | 1°8978998 
Si0o.. SiO, 1°5301 0°1847074 °6535 | 1°8152926 
KoSik’s SiO, 2733 1°4365686 3°6596 | 0°5634314 
ore 2 Sik, *4733 1°6751121 2°1129 | 0°324x879 
1 a RR SiQg *2158 1-3339810 *4635 | 0°6660190 
Silver. 
Arie. Ag *7527 1°8766273 1°3285 | 0°1233727 
2AgCl AgsO.. | *8066 1-9066810 1°2397 | 0°0933190 
AgBr Ag *5745 1-7592616 1°7408 | 0°2407384 
2AgBr AgoO "6156 1°7893153 1°6244 | 0°2106847 
Aegis: : Ag °4597 1°6624861 2°1753 | 0°3375139 
SATA hs. | 2 LiGs Ago0 *4926 1+6925398 2°0298 | 0°3074602 
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FACTORS AND THEIR LOGARITHMS, Erc.—continued. 


A, 


SILVER—continued. 


AgsPO0,4 oe ene we 
Ag4P.07 dim” log 
Po > a ore 
2AgCN ‘ 

py RL BP does 


Sodium. 


NaCl 
2NaCl 
NaCl 
2NaCl 
2Nacl 


Na2COz, 10aq 
ag 








To convert 
A into B. B into A, 

. +*Hog. 7 Factor. Log. 

1°8882281 1°2905 | 0°1117719 
1°8528762 | 1°4032 | 0°1471238 
1°9061179 | 1°2413 | 0°0938821 
1°9371716 1°1557 | 0°0628284 
1°9689463 | 1°0741 | 0°0310537 
1°5165807 | 3°0438 | 0°4834193 
1°5954809 2°5382 | 0°4045191 
1°7248588 1°8843 0°2751412 
0°1573247 “6961 1°8426753 
1°9574673 1°1029 | 0 0425327 
0°0845244 "8231 1°9154756 
1°8706221 1°3470 | 0°1293779 
0°3596656 4368 | 1°6403344 
0° 2326085 °5853 | 1°7673915 
0°1105598 *7752 1°8894102 
0°4378196" °*3649 | 1°5621804 
1°7600623 1°7376 | 0°2399377 
0°*4308650 *3708 1°5691350 
1°6380136 2°3014 | 0°3619864 


SS 


FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


SE ie et a eR nn eer een 





To convert 
A. B. 
A into B. B into A. 
SopiuM—continued. ers Log. ecko. Los 

: Mises, .. 6s Se Nag *3243 1°5109565 3°0835 | 0°4890435 
a Mag osbs07. « -s0s Nag "1151 | I-06u9184 | 86913 | 0°9390816 

g Strontium. 
H So Sr -5932 | 1-7732539 | 1°6856 | 0°2267461 
e URS tt: SrO “7017 1°8461718 1°425L | 0°1538282 
i OS Ma SrCly 1°0740 | 0°0310067 ‘9311 | 1°9689933 
S 2 aS Sr 4767 | 1:6782784 | 2°0976 | 0°3217216 
a MONE. ba auee SrO -5638 | 1:°7511963 | 1°7734 | 072488037 
Sn eye SrCly -8630 | 1:°9360312 | 1°1587 | 0°0639688 
a + eI es. SrCO3 172444 | 0°0949755 "8035 | 1°9050245 
< y= 9 Sr 3454 | 1°9270821 | 1°1828 | 0°0729179 
a ra Sr 5523 | 1°7422472 | 1°8103 | 0°2577528 
= oo Re SrO "6534 | 18151651 | 175305 | 0°1848349 
D Sr(NOs)g «ss es Sr -4136 | 1°6165671 | 274179 | 0°3834329 
Sr(NO3)o am SrO 4892 16894850 | 2°0441 | 0°3105150 

Sulphur (see also Ba). 

ot S °1375 1°1382314 7°2739 | 0°8617686 
i a oe S02 2747 | 1°4388538 | 36404 | 0°5611462 
oe Mae oe SO3 3433 | 1:°5356822 | 2°9128 | 0°4643178 





FACTORS AND THEIR LOGARITHMS, Etc.—continued. 
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To convert 
A. B. a 
A into B. B into AL 
SuLPHUR—continued. Factor Log. Factor. Log. 

Gr ae ae. o0 SO4 *4119 1°6143091 3°4277 | 0°3851909 
PAS iiiek 4% as H2S 1461 1°1645763 6°8458 | 0°8354237 
2! HoSO4 *4205 1°6237806 2°3780 | 0°3762194 
2BaSO4 4 ; FeSg *2576 1°4109972 3°8816 | 0°5890028 
2 SE Pee H,SO 3°0588 0°4855492 *3269 | 1°5144508 
SOs .. , H»SO4 1°2249 0°0880984 °81640 | 1°9119016 
Bivee xe pa S02 1°9981 0°3006224 °5005 | 1°6993776 
pn ae oe SOs 2°4972 0°3974508 "4005 | 1°6025492 
BQese' 22 30S SOs 1°2498 0°0968284 *8001 | 1°9031716 
TY eet wee ak SO4 2°9962 0°4765777 °3337 | 1°5234223 
a ae Phy. H2S04 3°0588 0°4855492 *3269 | 1°5144508 
H2S fete SO, 1°8805 0°2742775 °5317 «| 1°7257225 
pe Ome 3S *3904 1°5915238 2°5614 | 0°4084762 
AgoSg i té7 as DR 3H.S *4148 1°6178688 2°4106 | 0°3821312 
a Sa S *2225 1°3474822 4°4928 | 0°6525178 
CdS .. rae H2S *2365 1°3738271 4°2284 | 0°6261729 
gt Me é aay CaSO4 1°6996 0° 2303465 *5884 | 1°7696535 
BOs tps iva oe pee CaSO,4, 2aq 2°1494 0°3323145 “4652 | 1°6676855 
BOs.creteq seems NaySO4 1°7757 0° 2493776 "5631 | 1°7506224 

in. 

Sn0» > Sn 7882 1°8966455 1°2687 | 0°1033545 
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FACTORS AND THEIR LOGARITHMS, Etc.—continued. 


To convert 
A into B. B into A. 


Titanium. Factor. Log cy. * Factor. Log. 
TiO, sy eer i °6001 * 7782238 1°6664 *2217762 
TiO, Brent .ohete Tete iOg 1*2000 °0791631 *8333 *9208369 
TiO, Se fle * 1°3999 *1460970 *7143 * 8539030 


Tungsten. 
WO; a ake ae r 7932 


Uranium. 
eC de kee *8488 
UoP2044 fa! Sm *6681 
UoP2014 ao  thete ‘ °7573 
K U,07 oo ~~ se . U *7158 


Vanadium. 
V205 ee sia is ' *5620 
Zine. | 
7 OS re *8036 
ZnCly eM dhe.) VAS *4800 
Pa Beer bs oS °6713 
ans:.40"%. 2G | *8355 


Zirconium. ‘3 
SrOg Test i 14 *7382 1°8681675 1°3547 { 0°1318325 


A. 





coor 


| 


*8993592 1° 2608 *1006408 


*9288270 1°1781 °0711730 
*8248304 | 1°4968 *1751696 
*8792736 1°3205 * 1207264 
*8547815 1°3971 “1452185 


el Boel Seed Oe | 


1°7793 *2502484 


_ 
~T 
rey 
co 
~J 
on 
~ 
ior) 


9050364 1°2444 °0949636 
6812466 2°0833 0°3187534 
8268896 -| 1°4897 0°1731104 
9218532 I°1971 0°0781468 


| el Oe Oe! Oa | 





* For factors used in Volumetrical Analysis, vide pp. 403 et seq. 
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MEASURES OF LENGTH. 


Linear Measure, Imperial. 
With Metrical Equivalents. 


Ins. Feet. Yards. Fath. ‘~ Poles. Furl. Mile. Metres. 
= °083.= 02778 = 0139 = “00a, = °0f0326= °G0001L58 — *02539998 
if= li--= °S3a° a= “1667 = 0606 = -0D0151 = ‘9001894 = *3047997 
on = = 1 —- oF 5 aad *182 = °00454 2000565 = 9143992 
a= 6 = 2 =. +) —— 193642 = °009E . = 1 °000186 = 1°8287984 
198 = 164= 54 —= 22 =e 00 = °025 =" "0051865. = 5°0291956 
7920 = 660 = 220 ==140 =, 20 — == $25 = 201°167824 
63360 — 5230 = 1760 = 880 = 320 =.8 =i = 1609°34259 


(12 lines = 1 inch) 
Linear Measure, Metric. 
With Imperial Equivalents. 
The recognised International Symbols are given in brackets. 


Imp. Inches. Imp. Feet. Imp. Yards. Imp.Fath. Imp. Miles. 
‘001 mm, = *00004 


‘001m, = *0393701 = *00328084 = ‘00109361 = *00054681 = *0000006 


1 Micron (4) 
1 Millimetre (mm.) 


1 Centimetre (cm.) = ‘01m. = ‘39370113 = *03280843 = *01093614 = +00546807 = :000006 
1 Decimetre (dm.) =*lm, = 3°9370113 = *32808428 = *109361426 = -05468071 = -000062 
1 Metre (m.) oo bh = 39°370113 = 3°2808428 = 1°09361426 = +54680713 = -000621 
1 Decametre (dam.) = 10m. = 39370113 = 32°808428 = 10°9361426 == 5°4680713 = *006214 
1 Hectometre (hm.) = 110m. == 3937+0113 = 328°08428 = 109°361426 = 54°680713 = 062137 
1 Kilometre (km,) = 1000 m. = 39370-113 = 3280-8428 = 1093-61426 = 546°80713 = “621371 
1 Myriametre = 10,000 m, = 39 -701°13 S 32508°428 = 10936°1426 = $468°0713 =621371 


x 


‘su0yds08 
“01d [eoIpsm UT pasn [Ss 91 MITOVIp puv s[dns0s oy 
“ SPLOT-LE="s13 O8P=E FZ=E B=F AOsy, <ouNGH 1 


“ —- 466488-6 ='s13 09 =EE = ¢ wyoray T 
“ — $L696%-1 ="813 03 = & o[dniog 
‘sommes 6864790. = (43) urery T 


*(sisf{[vue UL 
SIYBOM APPT sty pur) 4yqyBloM srodnps0OAe yetodwy Ajuo 
SostuBooaI GSst jo viodoovnueyg Ysyig oq} Inq ,“9yZlom 
Settvooqyode Aq pros oq Avur ‘[yejor plos useyM ‘sBn1qj ,, 
4vy} sopraoid ‘9z °s ‘8481 OW SoinsveylT pu s}qFIO AA Oy, 
"FU SIO M Sorreoseyyody 
‘goo Tons Jo 
givd yecapep Aue £q 10 ‘aouno fo.14 943 Aq souo0ys puv s[vjouR 
snopoid jo oles 94} SasTioyyne ‘8181 ‘yoy Sainsvayy pue 
S)/GSi9A, 943 3NqQ QYysIom [eZol B 1oZuo0l ou st £014 “q] OWL 
*‘slodnpijoar ‘sq[=98zz8- X** £0.14 “8q] 
*£01} “8q|= 912-1 Xslodnpi1oae “sql 
*StOdNp1IOA®B “SQ FHI=A0.1} "Sq SLT 


t= I= 0F2=09LS 
8Pe0l-IE= €€80-= I= 0Z=08F 
191400-= S0-= 1=-Z 
PZ8IG86LF90- =9EL1000-=80200-= L9TFO-=1 
*SOULUA.L) "aT "20 "SMT “SUTBID 


‘arei3 siodnpi0oay 1 = ureid AOI, T 
‘qu31omM AOL, 


(90098 T="SqI FT) *(st1vi3 ¢.1¢7=°Z0 T) 

*‘(surei3 0O00L="4I I) ‘(sureis cyere.1Z wep T) 
ZEFO-LFO9TO T= I= 07= 08=0FZZ —0F8SE—OFFELS 
91Z6¢-208°0S= ¢0-= I= F=ZIL =—Z6LI =Z198% 
83¢-001'71= GZ10-= ez-= 1=8% =8hr =89I4 
€FT69-ESt—= LFF000-— €6800-— 1660-—=I =9I =99% 
ES6FE-8Z—= 820000-—8SS000-— £2Z00-—S790-—I =91 
C811L-[=F1100000-—S80000-=6E1000-=6800-=&290- =1 

*BOTHUBID "u0.| "SMO "s.10) "Sq'T ‘ZO 1 ‘suUqoBIg 


‘s}MeTBATINbY [VOLO TILMAN 
*‘[eIredwmy 4u.sIoM STOdnNpmOAy 


“SLHOIGM AO SHYNSVAN 


‘HOOd-LAWM00d SLSINAHO 86 


CHEMISTS POCKET-BOOK. 


99 


MEASURES oF WeEIGHT—continued. 


Weights, Metric. 
With Imperial Equivalents.’ 


The recognised International Symbols are given in brackets. 
Imp Grains. Imp. Av. Oz. Imp.Av.Lbs. Imp. Cwts. Imp. Tons. 


1 Milligramme (mg.) 
1 Centigramme (cg.) 
1 Decigramme (dg.) 
1 Gramme (g.) 

1 Decagramme (dag.) 
1 Hectogramme (hg.) 


1 Kilogramme (kg.) 


1 Myriagramme 
1 Quintal (q. 


Inches. 
1 
144 
1296 
39204 
1568160 
6272640 


*0000022 =*00000002 =*000000000 
‘0000220 =*00000020 =*00000000 
*00022046=* 00000197 =*0000001 
*00220462=°10001968 =*0000010 
*02204622= - 00019684 =*0500098 
*00196841 =*0000984 
*01968413 =*0009842 


= 001g. = °015432356 = ‘00003 = 

= ‘Ol g.' = '1543235639 = -00035 = 

— sa iS = 1°543235639 = °00353 = 

= 1g. = 15° 43235639 = °03527 = 

= 10 ¢. = 154°3235639 = °35274. = 

= 100g. = 1543°235639 = 3°5274 = °2204622 = 

= 1000 g. = 15432°35639 = 35°274 = 2°204622 = 

= 10kg. = 154323°5639 = 352°74 = 22°04622 —”*19684128 =-0098421 


\in ; = 100 kg. = 1543235°639 = 3527°4 = 22074622 —1°9684128 =-0984206 
1 Millier or Tonne (t)= 1000 kg. = 15432356°39 = 35274 = 2204°622 =19°684128 =-9842064 


MEASURES OF SURFACE, 


Square Measure, Imperial. 
With Metrical Equivalents. 


Yards, Perches. Roods. Acre. 
*000772 = *0000255 — *00000064.= +000000159 
P28 * 00367 = *0000918' = “000023 

= *0331 = *000826 = *0002062 

304¢= «1 = °025 = *00625 
1210 = :40 =1 = °25 
4840 = 160 =4 ha | 


1 Sq. Mile = 640 Acres = 2589983°6 m. 


Metrical. 
6°451589 cm?, 
*0929029 m2, 
*836126 m2, 
25°29281 m2, 
=1011°7123 m2. 
= 404°6849 m2, 
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CHEMISTS’ POCKET-BOOK. 


COMPARISON OF THE METRICAL AND BRITISH BAROMETERS. 


Mm. _ Inches. 
700 | 27°56 
701 | | *60 
702 | “64 
703 *68 
TOA “72 
705 Ff h 33 
706 *80 
707 °S4 
708 °88 
709 “91 
710 °95 
Tig °Q9 
712 | 28°03 
deo *07 
714 ot 
715 “1 
716 “19 
717 223 











Mm. Mn. | Inches. 


718 | 28:27 
719 °31 
720 *39 
721 °39 
722 °43 
723 47 
724 °30 
725 *O4 
726 "38 
727 *62 
728 °66 
729 °70 
730 "74 
731 °78 
732 *82 
733 *86 
734 “90 
739 °94 





Mm. | Inches. 
736 | 28°98 
737 | 29°02 
738 *06 
739 -10 
740 “eo 
741 we Ws 
742 “21 
743 “25 
744 “2c 
745 "Bu 
746 °37 
747 *41 
748 *45 
749 *49 
750 dit 
751 *57 
752 ‘61 
703 °65 


Mm. | Inches. 
754 | 29°69 
759 “73 
756 -76 
757 *80 
758 *84 
TOY °88 
760 °92 
761 *96 
762 | 30°00 
763 *04 
764 ‘08 
| 765 *12 
766 °16 
767 *20 
768 *24 
769 °28 
770 *$2 
771 *36 











Mm. | Inches. 


772 | 30°39 
7173 | +48 
774 “47 
| 775 “51 
776 +55 
| 777 “59 
| 778 63 
| 779 ‘67 
780 | ‘71 
| 781 ' “75 
782 | -79 
| 783} 88 
| 784 | ‘87 
785 | 91 
786 = 94 
787 -98 
788 | 31°02 
789 “06 
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CORRECTION TO BE APPLIED TO BAROMETERS, THE SCALES OF WHICH ARE 
ENGRAVED ON GLASS, TO REDUCE THE OBSERVATIONS To 32° F. (0° C.). 






































































Temp. | Temp. | Inches, | Inches, | Inches, | Inches, | Inches, | Inches, ihe | Inches, 
ae, (All 28°0 28°5 Sab Reb ded es 1 31:0 ies os 
— 3°88 | 25 4 -017|4-017 4-017 4-018 4-018 + -018 4-019 +:°019 
—1ll | 30 -$005]4 005 4005 4-005 +005 +005 +008 +005 
1°66 | 39 |—°*007|—°007 — :007|— eee |S eae —-008 —-008 
4°44 | 40 |—-:019|— -020 — 020) — :020' — -021|— -021|— -021| — -022 
7°22 °032 — °032)— 033 — +033 — ea 035, — °036 
10:00 -044 — -045|—-046| —-046 —-047|—-048| — -019 

‘056 — *057|— osal—-059 — +060/—-061) — -062 
-068 — +069] — mm 072|—-074|—-075 —-076 
°081 — °082;—-083 —°085 — 86h 088 —-089 
poe3 = 04 - 096 ‘098 — 100 101; —*103 
"105 — -106 | | —-‘118 
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CORRECTION TO BE ADDED TO BAROMETERS FOR CAPILLARITY. 
F = height of meniscus in mm. Correction is in mm. 




















"S| +4 | 96 
ie St la-o5!a-a1| a-a5|°—:| — | 
*89 1°16) 1°41 1°65 | 1°86 2°05, 2°21;2°35) —- | — | — 
1°72; °95) 1°16 | 1°36/1°54/1°71/ 1°83) 1°98 20°9; — | — 
60; °79) °97|1°14|1°29/1°44 1°57/1°68 1°78/1°87| — 
50| °66) °81}| °96}1°09 | 1°22 1°33!) 1°44 1°53] 1°61) 1°68 
"43 °56| °69/ °82| °93}1°04 1°14; 1°24/ 1°32 1°89) 1° 46 
"36, *48/ *59/ °70| *80/ *90) °99 1°07 1°14 1°21 | 1: 27 | 
*31| °41) °51/ °60! °69] °78) °86. °93 1°00/1°06/ 1°11) 
-27| +36) 44] °52] °60| °68! °75| °81| °87| °93| -98) 




















07! 09} :12' +14] +16! *18! °20| °22 24 | °26!/ °27 
| °18| °20| °21] °23| °24 
“16 a ae *21| +22 











96-T 
86-T 


sg ZE-E | TE 
89-1 66 OL-T LL ¥g OL-€ | TE 


89-T 86 T4-T 94 


00-2 | e9 | gt-6| o€ 
69-1 | 46 | t4-T Gh || 20-3] 29 | €9.F]| 62% 
69-1 | 96 | 4-1 | 4 || F0-%| If | ts] 82 
09-1 | $6 || b4-T) €&4 | 90-2] 09 | 19-9] 22 
09-1 | #6 || 94-1) Zh || 80-2] 6m | 80.9] 92 
19-T | €6 || 94-1} 14 | OT-%| 8h | €9.9] G2 
Zo-T | 26 || 44-0] OL || 2t-3| 2h | 26-9] 
Z9-T | 16 || 84-L| 69 | 1-2 | 9b | 88-4 | £2 


91-% Sv | 09-4 (a6 
81-% tr | 88h 164 
0Z-% €P | FL-8 0% 


€9-T | 06 || 64-1) 89 
€9-1 | 68 || 08-I |) 49 
79-1 | 88 || 18-1 | 99 
79-1 | 28 || 28-t |, 99 .| e%-u| oh | ve-8] GF 
g9-1 | 98 || €8-I |) *9 | 92-2] IF | 09-8] 8f 
a9-T $8 | S8-T| €9 | 63-6] OF | 29-8] At 
99-1 | #8 || 98-1 | zo | ze-2| 66 | 04-8] OF 
49-1 | €8 |] 48-1) 19 | 96.0] 8€ | 94-8] ST 
19-1 | 28 || 88-1] 09 | 2p-z| 46 | 94-8] FT 
g9-I | 18 || 68-1) 69 | 09-4] 9€ | 24-8] S&T 
89-1 | 08 || 06-1) 89 | 09-2| 96 || 84.8] aE 
go-t | 62 | vet 29 | 4e-@| ve | 84-8] 11 

9g | 10-8) €& || 84-8] OT 











69-T 8L || ¥6-T ) 


























| 
” | - | “s 








“a 
“10 ‘oqL |, ‘req ||, ‘OWL 
soe | gg || 4PM gmq FHT! qnq | FPR) ging 
-Aaq -Aiq | -£1q ! -A1q 








‘Zurpwel qinq-Aip ay} Mor yonpoid aq} yows}Qns puw 
Suipve. qinq-A41p oq} 23;80ddo 103083 aq) Aq S19} 9MIOULIEY} 243 JO 
Suypvor Jo sauaiegip ey} A[duynut ‘jujod Map ey} UlE}qQo OF, 
‘INIOG MAIQ YOY] ATAVY], 


“HOOE-LEM00d SLSINAHO 19 


EE 





















































ee | 199 | 19 i | 88t- | ge 
gq | 816-T  00r | 669- 99 || || Isl. | ze 
gq | 298-1 | 66 | 77] 419 | $9 || 7 | Fate | Te 
gg | 908-1 | 86 | oz | 968 | #9 || 7) 49T- | 08 
yg | W24-E | 46 || 97 | 949- | £9 | 1 | 09T+ | 62, 
1g | 469-T | 96. | gr | 999. | 29 || O| est. | 82 
og | 9F9-T | $6 | gy | 4E% | 19 || GO| byte | bz 
ey | 969-1 | 76 || 55) 8t9- | 09 || O | THe | 92 
yp | 8P9-T | £6 | 6, | Ode | 6s || 6 | set. | 92 
gy | 10S-T | 6 || 57) BB | 89 || O | Gere | HB 
gp | 997-1 | 16 || Gg; | 99% | 29 g | S2t+ | & 
py | OFT | 06 | o, | GFF. (9G || O| SIT. | 2% 
ep | 996-1 | 68 || C, | eer. gg g | ett | 
1p | 826-1 | 88 |) CF | 8th | 9 g | 80T- | 0% 
oy | 28S-T | 48 |g, | e0h 9 | O| sot. | er 
gg | 2PS-T | 98 | 5, | see. | zs |) 5] geo. | st 
ge | 08-T | 98 | oF | Fee | 19 |] 2] 760. | AT 
ug | 290-1 | 78.) oe | Tae. os || 5 | 060- | oF 
gg | S2T-T | €8 || | sre. GF |] 5 | 980. | SI 
gg | 260.1 | 28 | 7 | see 8h |] 2 | 280. | HT 
ye | 490-1) 18 | 7, | eze. oF z | 840+ | I 
gg | £20-T | 08 | oF) Ile. 9p g| v0. | OL 
ze | 066- | 64 || 5, | 66%. | SF ¢ | Th0- iu 
te | 896 | 84 || 17] 88%. | H ¢ | 890- | OF 
og | 426- | 44 |g, | 448- eb g| 990. | 6 
ez | 468+ | 94 || gy | 49%- GF || | Zo0- | 8 
gz | 898: Gh OL LoS. Lew Ps 090- 4 
gz | OF8- | FA |i g bye. =60F |] 6g | 6480+ | 9 
yz | 218+ | &h |g 82. 68 z| 90 | 
gz | $84. | Gh |i g 62+ «BE g| 280- | > 
gz | 694+ | Th |g en Z| 090 | & 
oz | €&4- | 04 |) 8 ZiGs _. 9 7 | 810. 2 
yz | 804- | 69 | 6 F0Z- GE ¢ | Sree tee 
psy. | 69 |; 961. FE | 710. | 0 
*AINOIONY | *AINIIOPY *AINIIOP 
m "108 o*you “108, fe Oo *you “1q8; 
a a ty ptt Bid, are sdesrau, | id “modes ‘dai | 
jo 901077 JO D107 | | JO 90107 | 





———————————————— 
: ‘(001 OL (0 KOU “UHV aATUDA 

AMHAT YOK AANOUAPL AO SAHONT NI UNOdVA snosady 

40 HOUT OLLSVIG WOWIXV{ AHL ONIMOHS “JT aTavy. 


*“H00d-LA 00d SLSINGHD o9L 


ZW 


LL LL LLL LLL LL 


69-98F 
99-Z6P 
€F-86P 
61-F0S 
16.609 
69-STS 
8-919 
86-119 
GL-61¢ 
1Z-02E 
T¥- 12S 
99-229 
TL-€2S 
98-429 
T0-92S 
FI. 129 
8Z-869 
GP 629 
gg. 0E€¢ 
69-TEe 
H8-ZES 
00-4€S 
SI-GEs 
0€-9€S 


OF- LES 
*SUIBIE) 





“mode A Y}TM payer 
“Dyes ly jo joo 
V1qUD B JO WWZIOM 


26.169 
I¥+Z0S 
66-90 
¢9-1I¢ 
6-91 
ZZ 12S 
0%-Z2S 
'81-€2S 
AT P29. 
91-2 
'ST-92S 
PI-L29 
F1-83S 
G1-6ZS 
91-08 
LT-TES 
81-ZES 
0%-S€S 
ZZ PES 
loz..9e9 
8%-9ES 
'ZE- LES. 
‘98-889 
OF -6ES 
oF-0FS 


‘SUIBID 





| 














‘ary Aid Jo 3007 
OIQND B JO FqFIOM 


| 

















#8-61 | OOT | 
8I-L1 | $6 || 
G8. +1 | n6 || 
8L-E1 | Gs 
86-01 | 08 
6E+6 | Cc) 
OL Gis Phot 
ze-s | Sh 
#S-8 | ZL 
1g." | ts 
10-8 | O02 
9L-L 69 
19-2 | 89 
LZ-h | 49 
70+, | 99 
18:9 | 9 
6g.9 | #9 
86-9 | £9 
£T9 | SO 
16-9 | 19 
Lig | 09 |! 
gg.¢ | 69 || 
6g-¢ | 8S 
1Z-g° | 29 
70-9 | 99 || 
*SUTBIX) © 
35 | 8 | 
Bee | ss || 
BRS | Fe | 
Fe | 8 | 
ee 
Re | 


| 
’ 





09-8€S 
GL-6€S 
68-0FS 
90-FS 
Me Sey | 
LE- PFS 
€G-SFS 
69-9FS 
G8-LPS 
G0 -6FS 
61-0G¢ 
ce-1S¢ 
GG -GSG 
69-€¢ 
98-S¢ 
€0-99¢ 
66-196 
8¢.99¢ 
66-19% 
80-FLS 
92-089 
¢¢-98¢ 
¥6-26E 
OF-66S 
£0-909 


*SUTBID 


1qug B Jo WWSIOMN 


rnodvA QT poyer 
-nyes ary jo joog 





Its. is 


| 
ST. 199. 
Z-Z9S 
Pe-ecs, 
PF-F9G 
e¢.ce¢ 
99.996. 
LL+LGS) 
ZP-£9S 
68.996 
‘11.699! 
90.928 
60-186 
'gT-186 
Wy. £65 
8-668 


‘1e-909 


“‘BUIBIDH 


| 

















‘ity Aq jo 1004 
o1quO ¥ JO WYSTOAL 





L8-% c¢ 
IL:+? ¥¢ 
cc-F €¢ 
6€-F zg 
¥Z-F Tg 
OL-F oS 
96-€ 6F 
G8-€ SP 
69-€ LP 
9¢-€ oF 
PP-E cr 
GE+E FP 
0Z-€ a 
80-€ oP 
L6-% I? 
98-% OF 
6£-% ce 
EL+3 Ze 
16-T 0€ 
19-1 cZ 
0€-T | 0% 
40-1 ST 
8-0 oT 
89-0 ¢ 
gs-a 0 
“‘SUTwIH) 
S32 | 8 
= 
Bae [EH 
Be | § 
£ 
° 


ee 
‘INIOG MAIQ XOI— TIT ITAVL 


*MOOd-LAMN0d SLSTNAHO 





*prI[Os oT} UO MOTOR yNoIA 
pnb] oulos 19} JO pvajsul Sursn ‘v1 Ul sv poaooig 
*"19}UM ‘UI O[GNIOS puv ‘uvqy JoJAveY SpI[Og “¢ 
(ire UT soURysqns Jo 4yqSjoM) + (10)vM UT sous 
."qns puv pro] Jo WQSIoM )— (1098 UT pBaT Jo 4 Zam) = 13 dg 
(118 UT s0uvYsqns Jo WWZIEM) ‘ 
"19JVM Ul poyZiom pues ‘A41AvI3 ogioeds 
uMouy JO pvay jo oo01d v Aq payysioM st prljos oq 7, 
*‘1oJVM “UT 9[GNTOSUT puv ‘UBy} 10yqBIT sprjos *z 
“UIBSR YSIOM pUy ‘19}VM YIM YIVUI 94 07 
IG ‘Asey oy} Ul 4qSlom UMOTY Jo ‘souRysqns oY vov{d 
WoT} §10}VM YIM YIVUL oT} 09 poTy ysry oq} WSIOAA 
*(stopmod 03 91 qeor1dde) 21330q £y1a813 oyroeds oy) fq ‘a 
Em — Fm 
"Sm — lm 
*YIVUL 010Z ayy 03 Fm 4qQ310M WTA Ysnfpe 
ulese puv ‘ured IMO] 0g} 0} 90URYsqns ay} JeysURIy 
1XON "8a — Im ueqy st sourysqns 943 30 1q310M ONT, 
“YIVUL O1azZ 9Y} 0} YUIS 0} JUITMNA}SUI 9G} VSN [iM SB 
‘So Avs ‘QySIaM [VUOT}IPpe Yons yy ‘ued seddn oy 
ur Im ueyy ssoy SurqS1em 41 Jo uorsod wv eoe)d ‘sours 
-qns pros Aue Jo Aylavi3 oytoads 944 oyvi 01 $ AA Butaq 
JUSTIN IYSUT 9G} JO JYSIOM oY} ‘93S 94} UO YAvUL VT} 04 
JUOTUN.I}SUT OY} YUIS 03 poltinber yqS1em oy} oq Im gary 
‘leyataoIpAY S,uosjoyoIN Ag °q 
Goze UI FYSLaM JO ssop) _ 18 “dg 
(are UT 443104.) 
*10J8M pus IIe Ul BuIqSiau Ag “DY 
*IoyeM ‘UI V_qnjosur puv ‘uvyq} JolAveq Spl[og “T 
“Sprjos’ 


‘ALIAVUY OMINOUS 4O NOILYNINUALAG 


‘ALIAVUD OIAIONdS CY) 


“SNOILOTIOS JO ALIAVHD OLAIONdS 
ONV AYLAWOUGAH ‘ALIAVYY OLAIONdS 


‘A NOILLOUS 





= 12 ‘dg 


“MOOd-LAMI0d SLSTINAHO FOL 


"mmodea W314 pat] pur ape mr 
PALLY 9GO[3 04} UdImjoq yyFIeM UL eOUDJEYIp oy = d 


Uy pst 
a Set pull 


UAt+d 
‘SBUIN] JO poyjyoU ayy, *z 
“ITA GoRpIg 
90s +( Etaeto- + T) aye[NOTS 0 yorya £q o[qQuy, oy} 104g 


iM 
M 
094 | 129800. +1 
d I 
—! BINULLOY ZULMOTLOJ oY} Aq puNnoy ueq} st ‘eins 
-soid: pue oinyeiodurey oures oy 48 ‘re Jo (A) oumnyjoa 
ames oy} JO (TAQ) yuSiom ous, ‘gq orngssoid v sopun 
“LT, eangesodtisy og) ye oouvysqus agg Jo (A\) VySIOM 
we £q paidnooso (A) ownjoa 043 OUIULIOJOp JSAQe OAL 
*OVSSI’T-ABH JO pogo oT, *T 
“YOM PIVPUBIS OUTIOS 4[NSUOD ‘sosed Jo Aypavad ogtoeds ayy 
SUIUIMLOJep UL posn sossed0id ou} JO Uodosop on} 104 


"Sasvy 


= +18 ‘dg 


* A * wei ze6zt00. = TAA 


_ (211904 Jo 3NBIOM) — (o1930q puv 10yvA Jo WYIOM) 
CoMO4 J0 95:0m) — ([H}0q pu pmby Jo gusjom) = 19 ds 
“PINDIT YIM xavur oy} 07 pel[y usa ulese 
pus *JOPVAY YILAA YB oq} OF pol[Y e]9}0q oq} USI A, 
"a[Hoq Ayavi3 oyroods oy} Ag ‘% 
‘LojoutoipAd oy} Ag “1 


‘spynbyT 





_(aourgsqns 09 Tenba 2ayevA\ Jo ING JO IFO) 
(are Ul soURYSqns Jo 4yySIeM) 
(pinby Jo-as"ds) (gor ejsqns 04 yenbe 
ds) X (aounysqus ~ 1038M Jo y]Nq Jo yqySIem) 
03 [vube pmbiq Jo ylNq Jo yy F104 ) 
*(pmnbi] uy comeysqns jo 94 3jam) — (are ur aouRysqns Jo yq 31a) 
= (oouvysqnus 0) [unbe pmb Jo y[nq Jo yqBpem) 





= 13 ‘ds 





*MOOU-LAW0N0d SLSINAHO GOT 


gSP] 4) 


gg-—-¢. * *poom MOTITM 9 * (Aap) poom a 
120-1 * + wos {1078 AA 76° * * peutue “yet 
1 hadete Mh 1S 19+ * 9 * pooss wT 
eu-9e °° * * Sts VG. eg tytn 
GZ-6-[ ° ° * mos, UNG ps * (gnoiod) a0: 
0:-2-6-T * ° Gwep ‘purg | €9-T—9T-T © * (snoiod) [BoA 
k= oeto cee epepaeg | Oo * £81) 
G.Z-1G ° * * Usele10d 1Z°% * + + Kepo vuyyy 
8E- * + poom ivjdog | G. —&- * (poom) [wooieyyy 
G. + pal ‘poom ould |G0-6-4 GB * * * * quoudaD 
Gg.  eyyqas ‘poom out | 4-s—-8et © * * * wed 
9g.—98- ° (Aip) poom 380 | G-8-E 4 ° °°.” SERIE 
BieedsG! °°. OTM | Fe Teeeebte’ * yeod UMOIG 
G. - * poom oupy | 4 TST 2%. AaOMsOMT 
G. —PPe * * poom Gol] | Be —he (1p) pooas youd 
eer, ow ee AIOAT | Se he (Ap) poom yooog 
ove. ° * ceqqmi-wipuy | 8. he * poom sy 
ee.g vom -wansdfg | G-T—TT © - © qyeqdsy 
966. ° *eyosod-vyyny | 4-I-fteL * ° ayoRiqyuy 
G.8 + [eyou-an4s) 96+% oe oO) Oe 
6-2-G:S °° fT OUD -d43 snoiup{quy 


‘SHONYLSANG NONKOD AMOS JO SUILIAVUYN O1MINAdg 


‘UOT}VA1BSQO JO ginyer9dm94 = 2 

"118 poov[dstp Jo ounjoA = A 

"D) o} YS LoyVa JO UOISUE} = a 

*)) (0 0} poonpel ginssaid ssyouoleg = 
‘gourysqns Jo 7qSIOM = AA 


A (m —@) 





(2 ¢99800- +1) AV 





008189 = “13 ‘dg 


ahd “QO pus sefeyT “A JO poyjour a7. 


‘9pg osed 909 My pus 4y ayepnoypes oF yor Aq sopqeL 104 
(zy, “AL ‘[Z] ff “90S “MET D ») UMOLG PUB “TLE 


"A *10A ‘AIBUOTPIT » SHEA 998 ‘einwlofJ yoRxe o10Ul LOT 


‘aqo[3 oq} Suljves 
jo ornyesoduie} oy} 98 Ie Jo “9°90 T_ JO qySiea = My 
“IIe YIM Polly Woo]Ted oy} Suryoroa 
JO ornqedoduie, oy} ¥ tv Jo “9°0 T Jo qyziom = "eu 
‘"yueo “QNd UL UOOT[Lq Jo Ayordeo = A 


*"H00d-LEN00d SLSINAHO 99T 


-[80 OIB SIOJOMOIIe SOLA oY} JO S90I1Z0p OTT, 
‘to - TS = 
snq} “Way} o1ojoq .] oorjd 0} Aressooou Ayo10NN 
ST 4T''S OFT Way} JIOATIOD 0} pue’n'g Jo 10.9 
0} puvdsoii0d sseisep JOJIUIISMAp s,1ayOsIOT FT 
‘O00T = 1078 Y4IM poredutod “H"g st poureyqo 
SUT} WUSeL OFT, “OOOT ppe wey} pus ¢ Aq Aydy 
-|nur 0} Aivssooou ATOLIW ST 41 “4)°G 0}! S9ATSOP "MT. 
FIAAMOD 0} PUB 4)'G JO GOO. 0} Sprlodsart0d 9104 
-010T]} 09199p Tord $0.7 "SG puv -). T “O'g WoIeMyoq 
Sedlsop 00% SMoys ‘oridug, YSt}IMq oy} uTosn UOuE 
“W100 UI ST POIYA “TOeZoMIOIpPAPH S.[TOPpea JT, 
‘sooIsop ound 
Sulpuodsei109 oy} wey} ssot soorSop QT skemye 
O18 SId1dOp OT} Jey} OS ‘x9yvA. oand UT OAZ 4 
SpUV4S O[BOS OY} Io}VA UVY} 19q SIT spmbry oy yng 
“19}VM UBYY IaIAvoy Spnbiy oy sung 41M saorse 
(nanjng neodooputnyg) Lojyouloe1e Yong eyy, 
‘yuoUI}UOD 
94} WO OSN WOMITHOD 4SOUI UI SI OBIS SIT, °O OCT 
# ZF8-T O'S JO plov ormydyns ur 99 puv “O oct 
¥B IojvM ound Ul O10Z saqvorpur (8,q[oy) jueuUr 
“NIJSUL PUNY [BOS [BVUOI}VI po[[vo-O3 OTT, 
‘OT $07B.1pUr Worynyjos 
‘gue0 rad Q] oY} puv “to}eM ornd AO} poxY st orz 
OU} IOV UV} IoOLAvey Sprinbiy Loz LojoM0IIe OY 
UT ‘19}8M ond UT OT 7B SpuL}s pUB 4]es TOTIOIOD 
jo wor}N[Os “yue0 19d YT BV UL OL9Z 0} SYUIS O][BOS 
OY} ‘loJVM UB} IoyYsI] Spinbip AoJ Teyomoare yy 
UJ “JOS OI’ SoTvoS OY} YOIYA 4v sarinyviodars, oy 
0} SUIP1oo0B soATasmoy} Suome AT}YSYS IayTp 
YIYA ‘OSn UL OLB JUOUINAISUL SIT} JO SULIOJ [BIBABG 
—iojomooIy Io aJeyomor1pAW s,ouneg 


‘AULANOUCAH (aq) 


*“HMOOd-LAYI0d SLSINAHO LOT 


09-31 dus} 











“A 009 ‘duis, * 


u — GO. 6FT 
G0-6FI 


OE on sink 
* OPT me 


:guUIneg prlvpteys uvoLIoUly 





= ‘4g 10}UM UY} J9TAvOY SpmbrT] 103 


‘StOT}OAITP [VUTFIIO S,9UINV 0} Zurpz0oovoy » 
a ES | SE A A  E 


* OLroibatavsv hk. oak 
| Sarena A TOPPear T, 
& + 00T 4 = 00T vs ** ** opssnry-f0 
vOL 00T 
w + 002 | u — 00% “el hye eae 
004 00% 
u + 00% per OOF | "| 88-9 0679.61 SxLIg 
00F oor i 
Uw + OLT | alaok | aes ease "* "0 68.21 “yoog 
OLT O11 | 
U+T-9CT |. U—T-92T rs L889) Og. ZT ‘a0T9IBD 
8-981 8-961 | 
.- U — €-PFT ++ | ovog pouoney 
€- PPL 
U + 8L-98T | U— 8L-9FT | grzer9.7 | © “O oGeLT & 
8).9FT 81-9FI = 
AE PES “AE EADY FP geht oy eae nee Pay cat ® 
€-9FL €-9FL 
me eee = Pe SFE agnetd.t | 1) 8 CE 
88-SPFI 88.CVL 
*199C AA 1978 AA “UOTIN[OS | " 
SS eee 
pe ireat aot! Syavig | ye oinyesoduoy, 
‘AVIABID, OYIDadg ogledg | 





*JUSTINIJSUL Iaq4O 


IO gUNVY 94} WO Po}VoIPUL seISOp 9} SI U STOTT 
‘MOTAG WIALS BynTI0J Vy} Jo suvet Aq WoTyN[oS 
q[es yu90 190d QI 9} JO “O'S 94} Woy popelno 


“MO0d-LAWIOd SLSINAHO 89T 


a 


ose-1| 92 |@-68 orz-T) 6F | ¥-82. 11-1 | €% | 6-61 
































G1E-T| GL | ¥-68 | 1hZ-1 | Z-8h, 0-82) OLL-T| 2% «| GFT 
OLE-T| FL 0-68) OFZ-T 8h | 6-12 |) 801-1 | 9-18) 0-FT 
G9E-T| EL 9-88 | GS-1) LH |F-LB||/GSOT-T| 1% | 9-€1 
09€-T| ZL | %-8E || 183-1 Z-9F 0-22 | 00T-T| 0% | 0-1 
LOG-1T | F-1TL 0-88 | 0€%-T| 9F | 6-9% || 960-T| 6I | #2 
GGE-T} TL | 8-28 | 923-1) Sh | F-9%| 160-1 |Z-81| 0-81 
0S8-T| OL  F-LE || 08B-T| FF | 0-9% | 060-T| SI | 6-TT 
GhE-T| 69 (0-16 | STZ-T| Eh | 9-92 || S80-T} AT | &-TT 
OFE-T) 89 9-98 | 01Z-T| ZH | 0-9% || €R0-T | 9-9T) O-TT 
GEE-T| 49 | %-9€ | 90Z-T| Th | 9-96) 080-1| 9T | 9.0L 
GEE-1 | F-99 0.98 || 00Z-T| OF | 0-6Z)'SL0O-T| ST | 0-0T 
0gs-T| 99 8-GE || G6T-T| 6& |9-€% 010-1) FI | ¥-6 
Qze-1| G9 P-GE|| O6T-T| BE | 0-8 190-T F-ET| 0-6 
0ZE-T| $9 |0-GE || S8T-T] LE |G-ZZ|/ G90-T| ET | 4-8 
Gig-1! €9 |9.F€ || O8T-T| 98 |0-ZZ)090-T| ZI | 0-8 
O1S-1| 9 |B-FE/|GLT-T| GSE | ¥-1Z)/G$G0-T] IT | Hs 
808-1 9-19 O-FE | TLT-T  G-FE|0-1Z) ZS0-T/ -OT| O-% 
GOE-T| 19 | 2-88) OLT-T| FE | 6-0B),090.T| OT | 4-9 
00€-T| 09 |€-e8 || G9T-T| €& |€-02) SFO-T] 6 | 0-9 
16G-1 | ¥-6G | 0-€€ || ZIT-T | F-ZE| 0-0) OF0-T| 8 | F-9 
G6Z-T| 6S ;8-2|/ O9T-T| ZE |8-6T| LE0-T| +L | 0-8 
062-1} 89 | #-ZE||SST-T| 18 |€-61T|/ SEO-T} 4 | LF 
G8Z-1| 19 | 0-ZE | ZST-1 | F-0€ | 0-61 || 080-T| 9 | T+ 
08Z-T| 99 | G-TE | OST-T] 0€ | 8-81! 620.T| 8-G | 0-F% 
G1Z-T| GG |T-TE||SPI-T| 6% |€-8T||SZ0-T| S& | ¥-€ 
PLZT | 8-F9' 0-1E'| ZHI-T | F-8Z | 0-81 || GB0-T| F-F | O0-€ 
OLZ-T| FS (9-0 || OFT-T| 8% | 4-41) 020-T) F | LB 
G9Z-T| €G | 3-08 |) SET-T) 24% | T-21| STO-T] & | 1% 
£9Z-1T | 9-ZS | 0-08 || FET-T | 8-9% | 0-LT| FIO-T| 8-3 | 0-% 
092-1] zg |2-6%)/08t-1| 9% |¢-91|/010.T| & | ¥-T 
993-1 | 19 €-66 || 9ZI-T| G& |0-9T|/ 200.1| %-T | O-T 
Z9Z-T| F-0G 0-62 || OZT-1| HZ |F-GT) G00-T} T | 4-0 
09%-T| 09 | 8-83 | 9IT-T “a 0 

‘I : me Pa Ts Pa pes, pe ‘ 
Bs | 0 | ME. | cage | AE | Gi loser | Mb aa 


‘SHILIAWN) O1AIOIAG 


AHL HIIM “TINGAVAM], ANV (aTVOS ‘IVNOILVY) JRKAVG 
OL PNIGNOOOV STANDAG YALAWOUGAY AHL AO NOSIUVANOD 


*"3O00d-LIWI0Od SLSINTHO 69T 


Meeorr le: ger 0-69 089.1 
069-1 8&1 | 6-89 | 929-1 
GR9-T| LEL 4-89  0%9-T 
089-1) 98 F-89 SIG. 
(GL9-T| GEL | 2-89 OT9-1 
TL9-T Z-PEL 0-89 G0G-T 


G99-T| SEL | 4-19 86P-T 


099-1! ZEL F-L9. G6P-1| 66 
CG9-L| IST |1-49! 06F%-T| 86 
299-L P-O8L 0-19 S8F-T] 16 
0G69-T| O€1 6-99 E8F-1/ 9-96 
Gh9-T| 621 19-99 O8F-T| 96 
0F9-1| 821 |&-9G GLPZT] G6 
GE9-1| 121 | 0-99 OLF-T| ¥6 
0€9-1| 9ZL | 8-99 89F-T| 9-86 
CZ9-T| GZI | G-SG G9F-T| €6 
(029-1 | PZI | Z-6S O9F-T| Z6 
C19-T! ZT | 0-G9'' SSP.L| 16 
O1I9-1| ZZL | 4-9 ESP-11 9-06 
G09-1T| IZL | ¥-#9 | OSF.T| 06 
94-1) €ST 009-1 | OZT | 1-¥S | ShP.T| 68 
091-1 | ZS L6G-T F-GIL 0-F9 | OFF-T| 88 
GG4-1| ISL | 1-29] G6G-1T| GIT | 6-9 | 8EF-1| 9-18 
€C1-1 9-091, 0-29 || 066-1! SIT | 9-89 | SEF-T| 18 
0G4-T/| OSL | 8-19], G8G-T!] AIT | €-ES'| OSF.T| 98 
GFL-T| 6FI | 9-19) O8S-L!] 9IT | 0-ES | SZF-T| G8 
OFL-1| SFI | F-19) GLS-T| SIT | 4-29 | b2F.1!| 8.F8 
GEL-L| LPL | 1-19], OLG-1| PIL | F-ZS | OZF-1| FB 
ZEL-1 |P-9FT! 0-19 | G9G-T| SIT | 1-29 | STF-T!] &8 
0€1-T| OFT |6-09| €9G-T 9-ZILT 0-29 | OLF.T|: 28 
GZL-T| ShL | 9-09) 09G-T| ZIT | 8-1 |SOF-LT| 18 
OZL-1T| FFL | F-09| GGG.-L| TIL | G-19 | 0OF-T| 08 
GIL-L| SFI |Z-09| OGG.T| OLT |%-1S | 168-1 | F-62 
O1L-1| ZFL | 0-09] 9FS-T 2-601. 0-1 | S6E.1| 62 
IFT | 4-69] SPS-T! 60I | 6-09 | 068.T| 82 
OFL |G-69) OFS-T 801 9-09 | ege.T) LL 
GE |%-69| GE9-T LOL €-09 | €88-T 9-94 


$98-T |) ELT 10-29 
O98-T| ZLT | 4-99 
$98-T| ILT 
OG8-T | OL 
Sv8-1 | 69T 
v8-L $-89L 
OF8-T | 89T 
S€8-T} L9T 
0€8-T | 99T 
28-1 | SOL 
0Z8-T | PIL 
GI8-T| €9I 
O18-T| Z9T 
$08-T| I9T 
008-1 | O9T 
G61-T| 6ST 
064-1) 8ST 
G82-1T| 4ST 
084-T| 9ST 
G14-1T| SST 
OLL-1T| FST 





1D 1 19 < OO 
oo 


weovuvvpeuovuevvevvvevveoevowoeS 


. 
~ 


ONAN O OD OD OD SH Ho <H <H <0 








Mis Donwmoronwwtowmwonwvracn® 


CHM DONMOSOMronWDOFWHWDOR eS 
SOOCSCSM FANN AN O ODO OD SH SH SH dH 1d 19 6 

















I i i i A i i i i i i i i i i i 





L|-a : a 








*‘pjuoI—"OLY ‘SATADAG: ATLANWOUAAY] AHL AO Nostavanog 


*MO00d-LAM00d SISINGHO OLT 


|cezg-0| cF8-0 | 68-0 
E£E8-0 8F8-0 | 898-0 
‘PLE8-0) €98-0 698-0 
GTP8-0| 698-0 | 898-0 
|LSF8-0) £98-0 | £18-0 
0068-0) TL8-0 | 628-0 
\zPS8-0) 118-0 | $88-0 
(6892-0 €88-0 | 688-0 
. jeane pr eeee -0 | $68-0 


OD Ht 16 
oD OD OD 


91-0 €198-0) 68-0 106-0 
061-0 LTL8-0) 106-0 | 906-0 
FPL-0 (Z9L8-0 806-0 | Z16-0 
8hL-0 8088-0, F16-0 | 816-0 
192-0 | PS88-0) 026-0 | 26-0 
GcL-0 0068-0) 126-0 | 626-0 
6S1-0 (1968-0) F€6-0 | S86-0 
€91-0 ‘¥668-0| 176-0 | ZF6-0 
691-0 ZF06-0) 8h6-0 | 8h6-0 
144-0 0606-0 S96-0 | FS6-0 
911-0 6E16-0) 296-0 | 096-0 
184-0 6816-0, 696-0 | 496-0 
#81-0 6&Z6 -0/ 116-0 | €46-0 
881-0 (6826-0, $86-0 | 616-0 
261-0 OFE6-0) 66-0 | 986-0 
161-0 Z6E6-0 000-1 | £66-0 
108-0 PEFE-0| °° =| 000-T 
908-0 1646-0; °° % 
018-0 0Sc6-0) °° 
1861-0, 008.0 | 18-0 F096-6) °° 
8108-0, G08-0 | 618-0 6996-0) °° 
1908-0, 018-0 | b78-0 FIL6-0| * 
6608-0, ST8-0 | 628-0 0416-0) * 

9286-0) ° 
€886+0) * 
Z1Z8-0 TEs8-0 I¥66-0} °° 
ZEZ8-0) LE8-0 000-1) °° 


“Tr ° ae say de |'* : “yoog 
Ip dg | tp dg ‘eae Ip ds | wp "dg | ap ‘dg | a 


WOMmMOAGAN 
NAANNANN O OD 


a= N OD 
NNN 











JOAN WOR DACIAMweonaaeS 
Ce A ee oe Be Be oe ee oe Be Be | 








SUR ate) 
a; ar ‘ung | knell ‘puinug 





"9 69-31 ‘duay, “tap unyz Layybvy sprnbrT ag—¥ 
‘SUUUDAT ALIAVUY 


OMINOUS HLIM ‘SUALANOANW §,MOUg ANV “WALUVD 
‘gHOVg 40 SULUDA(] AHL AO NOSIUVANOD V ONLAONS ATV] 


‘MOOd-LAM00d SLSIN WHO T] 

















ol ————————— OS 





199%-1 Peee-T oaze-T! 


=! —e 
























LPEL-1! 096-1 6296-1) ZL 
ZLZL-l| G86-1 OLE6-T| TL 
0004-1) 606-1 |LT16-T| OL 
ZE89-T| G88-1T 1488-1} 69 
1999-1) 98-1 Z€98-T| 89 
G0G9-1| 68-1 86€8-T) 49 
9FE9-1 8ZFS-1T 1418-1; 99 
0619-1) G6L8-T 8h6L-T, $9 
8809-1 0964-1 1844-1) #9 
8889-1) SFLL-1 0ZG4-1) £9 
IPLG-1| ZESL-T ElE4-1T| 29 
9699-1) ZGEL-T |I1lL-1| 19 
PEPS-1T 9ITL-T FI69-1) 09 
GIEG-T) 9169-1 |IZL9-1| 6S 
GLIG-1 0ZL9+1 €8o9-1| 8g 
FF09-1| 6299- -T 6FE9-T] 19 
GIG6F- 1 ZFE9-T 6919-1} 9G 
€8LF-1| 8919-1 €66¢S-1| gg 
CGOF-T | *S 
O€SF.1I| FO8S-1 Z99E-1| Eg 
LOFF-1T| SE9S-1 |L8FS-1| 2g 
98ZP-1| 99FS-1 SZES-1) Ig 
1918-1 rps Tee 0¢ 
OSOF-1|) IF1G-T Z10S-1| 6F 
PE6s- I PR6P-T 098: -T| 8F 
IZ8E-1| 8SZ8F-1T |OLAF-T| LP 
OILE-1| SL9F-1 F9SF-1| 9F 
009E-1| I€ch-T IZFF-1T; oF 
ZEPE-1| O8EF-1 |\I8ZF-1| FF 
98EE-1| FPZF-1 SPIF-1| EF 
I8ZE-1) GOLF. 1 |600F-1| SP 
SL1€- -T 8968. -1 9488-1] 1% 
LL0E-T FE8E-T 9FLE-1) OF 
1166-1) GOLE-T 619-1; 6E 
618Z-1| FPLSE-1 FEPE-L| 8E 
G8LZ-1| LHPE-T OLEE-T} 4E 
“Ip dg} “19 ‘dg | tp ‘dg 
= “yooqd 
"OD of -31 ‘QUIN Bg | 
0 o€-ZI| ‘puIpeg |*0 o¢-LI)jJo ‘ssoq 
‘yoog | ‘epTeog | ‘eumeg 
[BUOTVY 














692-1 Z0GE-1 | 1€1e-1 
00G6Z-1 Z80€-1 S10E-1) He 
606Z- 1 $96%-1 ee 
61€Z-+1, 683-1 |884Z-1| Ze 
0€ZG-T, 9642-1 |L493-1| TE 
(EP1Z-1 ¥E9Z-T 699-1 08 
190. +1 G1SZ-1 |Z9FZ-1| 6 
(GL6L- I LOG-1 |LGEZ-1) 8% 
8881-1 L0EZ-T FSZZ-1} Lz 
fre I 861-1 €91Z-1) 9% 
(POLT-T G60G-T €908-1 GZ 
PPOL-1 PEGI-L GG6I-1) FZ 
GOGT-T 9681-1 8S8I-T| 
98PI-1T 8641-1 921-1) 2% 
(GOPL-T ZOLT-1 OL9T-1) 1 
EEET-T 809T-I BLS1-1| 0% 
8GZI-T 9IGI- T LPT: I; 61 
\P8IT-1L Sarl. -T 8681. -T| 8t 
III. 1 G€E1-T O1EI-1) 21 
6801-1, LPZI-T|FZSZL-1) YT 
8960- 1, O9II-1 |8EIT-1| $I 
4680-1) FLOT-1|FS0T-1; FT 
8280-1 0660- “T2160. 1 eI 
6920-1 2060-1 0680-1, ZI 
2690-1 &Z80-1 0180-1) TL 
290-1 ShL0-1 \1EL0- I} Ol 
6S60. “1, $990. -1 €990-T) 6 
ten -T| 4890-1 |9490-T| 8 
6060-1 |10G0-T! 2 
9980-1 FEFO-T GZFO-1 9 
080-1) 8SE0-1 S4E0- ‘1 8 
1¥Z0-1, $8Z0-1 0820-1  F 
0810-1 Z1Z0-T |80Z0-1,  & 
6110-1, OFLO-1 |8El0-1T, & 
'6900- 1) 6900. I |8900-1, T 
0000-1 0000-1 \0000-1) 0 
ag ‘dg| “1p ‘ds |*1p ‘ds 
pee “VI 
"0 0oG-ZI ‘oun eg 
‘0 o@-Z1) ‘gumeg |*0 oG-LT\Jo ss0q 
*yoog ‘ajeog) «= | ‘guineg 
jeaoney 


ee rTnnnInEtEnEnEnEnenenneenmeemeneenenenntemnemneenemmmmmmael 
"L9JDM UDY? Laiway spnbrvyT .oy—'g 
“panu2rju0o—Saduoa([ JO NOSINVANOD ONIAOHS a1ay [ 


*MOOd-LAW00d S.LSINAHO 


oLT 


re ——EeEeEeE————ee 


1227-1 | 618-27 os | P8LI-T | 68F-1 GZ 
C69E-T 16S-8€ / cP || ¥8ET-T IST-41 0Z 
.S91s-T S0€-FE | OF 1! O1TOL-T F98-ZL cI 
6993-T C10-0€ | cE |, ¥$990-T 919-8 ot 
T1ZZ-T_ | 2@4-9% | 08 | 61E0- tot eu? 8 
ek ‘bv |-aquy 30|| 1p. ‘bY 8 | skquy Jo 
Ip ‘dg vteond ‘quad Jog | 1p ‘dg Bile, faa ‘quod Jag 





9) oot 18 DY + %(%O8H%0)ad “ALVLEOY ava'T 
| 





1 
F6ST-T 0€ ] 190 } 0€¢S0-T OT 
TZET-T GZ |_2 W610. T st |} 09¢0-T | @ | 
*Ayuy jo squy jo Elan Pa ap ‘Aquy jo 
‘1p ‘dg aten 10d | ‘Ip ‘dg -4U99 10g 1 19 dg | yuo0 a0 








*) ST 98 DY + 2(FG* 40) 80 “ALVLAIOV WAIDIVO 
er 


goce-t | oF |zorz-t| o¢  |zest-t| oz {840-1} ot 
pS6Z-1 | S| Z96T-T| 9S  |OSIT-T |_ ST | 96h0-1) § 














“48S |! “H¥S 1 eS “HRS 
"1p ‘dg |‘Aquy jo| ‘19 ‘dg |"Aquy jo | ‘1p ‘dg ‘Aquy jo| “1p ‘dg | Ayuy Jo 
*yue0 19g) /'yu90 19g | *yUL90 10 || *yu90 10g 


cD 


‘) Sl qv by + %(%o8 A420) eg ‘aLvIaOy HaAlUvg 


| | 1 zeo-1 | ST 
0260-1 | 0S |s690-1| ¢e ] Zo0-1 | ¢@ 1220-1] OT 
O4L0-1 | OF | B90-T 0 | ZFO-T | 0 __|/@10.1 |_& 


ee “Ayuy Jo | ‘ Aquy, ‘| : 
19 “dg |-yu90 rod | ‘ap ‘dg ; *yu90 104 || 1p “dg yuo0 10g) 





Sees ae i 





‘ID “dS | -yu00 10g 








*(198e]]) ‘0 (OT ye by + 20% H*OCHN) “ALVLAOV KAINOKNY 
*soyByooy 


(,seyeqdns ; ropun eyeqdng snor0g ,“WoIT , JOpUN sprIo[yD 
OLII19,7 Sny} : S[¥j}our Jo ne OY} LOJ OPOTIPVI IJTS¥q PUB PTO’ Y}Oq Jopun yoo'y) 


‘INOILQ'TOS HO ALIAVIAD OLATOAdS (0) 


*M00d-LAWI0d SLSINAHD SLT 









610-91 





OLOT-T OSL-0€ 0g 090-31 

S8PI-T CEL- 1% cP L¥O-T St0-6 ~ PT 

SOEL-T OZL- FZ OF Té0-1 0£0-9 OT 

O€LT-T SOL-1% ce SLO-L SLO-€ S 

0960.-T 360-8T OS: he OOOGe Lak - pas oy GS ae 
‘bug : ‘bug 

wordy | 8129 | apse | sows | AK | aeeto 


*pUL99 10g 












S8ZE T;} 09 0684-1) GP SPST-T 0€ OFLO-T 


0366-1} Gg GOLZ-1| OF OLGL-T GZ 0670-T OL 
G89G-T;) Og OG8I-T) CE  |/SOOL-1 | 03 || 090-T |} O 
‘Aquy jo “Ayuy jo “Aquy jo Ayquy jo 


“1p ‘dg ‘gua0 aog|| 7D “ds "YU 10d | ‘ID “dS |-yu90 aog|| “19 “48 "yu90 19g 


O€0€-T) OS OZEZ-T; 8€ EPSI-1| GZ 9F10-T| GT 
Tl6Z-T| 67 19Z6-T} LE G8PL-L} FG ¥890-T| IT 
G16G-T| 8P 10ZZ-T} 9€ ZGPL-L| €@ 2290-T| OTL 
S8Z-T| AP GPIZ-1| &E GIEL-L} 8% 6$90-T 
612-1] 9F 80G-T| F€ 
SELG-1T| SP GG0G-T| €€ 
496-T| PF €96I-T} ZE 
L19G-1|  €P €061I-T; TE 
8S9Z-T| oP PPSI-T| O0€ 
6676-1) IF €8LI-T] 62 
OFFS: 1) OF €L1-T| 82 G€60-T} ST PoL0-T 
083-1; 6 S99L-T} Lz OL80-T| FI 2900-T 


GOEL-T} 12 L640-T| 8 
GPZI-T|} 02 cero-T| 4£ 
OSIT-T} 61 €160-T| 9 
SIIt-T} sf 11€0-T| & 
9SOL-T} AQT 8h20-L| F 
€ 
z 
IT 


| '|€09I-T| 92 8080-1| &I 
#660-1| 91 9810-T 





OES | cro oor || “9 “AS | -aas oor || 7 “4S | ga gor || 79 AS |g-a10 oot 








*(uomOTRS *) "D002 318 bY + 4(%O%H%O)qg ‘ALVLEOW ava'y 


*MOOd=LAMI0d .SLSINGHO 5 


t 
— 


86F0-T OFLO-T oh 8080-T I8¥0-T 
L6¥0-T LELO-T TL 00¢c0-T OLr0-T 
S6r0-T €€10-T OL 1620-T 6Sh0-T 
€670-T 6G1L0-T 69 €860-T LvPO-T 
[640-T GZ10-T 89 ¥1Z0-T 9fF0-T 
88Pr0-T IZL0-TI 19 $9Z0-T P2r0-T 
S8Fo-T L1L0-T 99 GGz0-T ZLPO-T 
G8Pr0-T ZLL0-T ¢9 9FZ0-T 00F0-T 
6L70-T L0L0-T ¥9 9€Z0-T 880-1 
GLV0-T ZOL0-T €9 1220-1 CLE0-T 
oLF0-T 1690-T 29 LIZO-T €9€0-T 
89P0-T 1690-T 19 L0Z0-T 0cs0-T 
P9P0-T G890-T 09 L610-T LEE0-T 
0: F)-T 6190-T 69 L810-T $250-T 
¢ po-T €190-T 8g 92'0-T TIE0-T 
0Ssr0-TI 9990-T Lg 9910.-T 8620-T 
GtrO-T 0990-T 9g SSLO-L F860-T 
OFrFO-T €990-T cc FPLO-L 0120-1 
PEro-T 9F90-T ¥G FELO-TL 9S9Z0-T 
6670-T 8€90-T €g¢ €S1L0-T ZPZ0-T 
€270-T T€90-T ZG ZLL0-T 8Z20-T 
9LF0-T1 €690-T TS TOTO-f VIZO-T 
OTv0-T S190-T 0g 0600-T 00Z0-T 
F0F0-T 1090-T 6 6100-T S8l0-T 
L680-T 8660-T 8P 1900-1 TL10-T 
T6€0-T 68S0-T LV 9¢00-T LS1O-T 
Pseo0-T 08g0.-T OP FrOO-T ZVLO-T 
LL¢0-1 TLS90-T cP ZE00-T LZ10-T 
04E0-T 6990-T PP 0200-T €llO-TL 
€9¢€0.-T oSG0.T eV 8000-T 8600-T 
cceo-T €Poo0.T GP 9666-0 €800.-T 
8reo-T €€S0-T IV P866-0 1900-T 
ore0-T €690.T OF Z!66-0 ZS00-T 
ZEe0-T €1G0.T 6E 0966-0 L€00.-T 
¥ZE0-T Z090-T 8¢ 8h66-0 Z600-T 
910-T Z6h0-T LE 9€66-0 1000-T 


ANON dHOOrPDG 


‘O OF DO GT *ym90 Jod ‘O OF “0 oGt *jm90 z08d 
‘Or Hl ‘or Ato 

‘PPV ‘poy 

“Aysuoq orpo0y ‘A}ISuOGg onooy 





‘(aavmepngd) ‘D oS 3v by + 7%0'H% ‘pIOW ofyeow 


*“MOOd-LAMN0d SLSINGHSO GLT 











[1LZ+T 
“s G19%-T 
9ESE-T | 9Z1- LPF ||\81SZ-T 
ZZGE8-T 167 ZOPS+I 
GIre I OF 1EEZ-1 
eles-1 6E 122-1 
11Z€-1 8s 6P1Z+1 
60TE- 1 LE 8902-1 
L008-T 9€ 8961-1 
C06Z-T ce Z8R1-1 
8082-1 FE G6L1-1 
*SIOIV 
"Ip ‘dg jo ip ‘dg 
yu90 10g 


*}90 Og 





editing 
ZEIT T 
LeGl-T 
SGPT -T 


| SLEL-T 


066L-T 
LOZi«T 
GZIL-T 
LYOL-T 
8960-T 
0680-T 











(AE 2180-1 
1% \veL0-T 
02 (6990-1 
6L |.9890-1 
8l j|OLSO-T 
LI Cero-1 
91 19€0-T 
cI 6820-1 
rT 91Z0-T 
€L PrLO-T 
ral 2100-1 
FIOIV 
jo 1p ‘dg 
}U90 19g 


_—s ae 





ou 
OL 











‘(qortt9p) ‘OD 991 9e by + OLY ‘OPIMOTYO wunrurunypy 


€L70-T 
T0€0-T 
1260-1 
0Se0-T 
01€0-T 
88E0-T 
€070-T 
9TF0-T 
82F0-T 
8Ero-T 
L¥¥0-T 
ocr0-T 
9F0-T 
69F0-T 


‘OD off 


€¢90-T 
0890-T 
¥090-T 
G290-T 
FF90-T 
0990-T 
$190-T 
9890-T 
9690-T 
¢010-T 
ELL0-T 
0Z10-T 
9210-T 
TELO-T 


‘O oGT 


“Apisueg 


00T 
66 
86 
L6 
96 
G6 
¥6 
£6 
66 
16 
06 
68 
88 
18 


*yu900 10d 
‘to? H*) 
‘PPV 
oT}IOV 





GLH0-T 
I8¥0-T 
C8F0-T 
68h0-T 
Z6F0-T 
c6r0-T 
L6¥0-T 
6610-T 
0040-T 
10¢0-T 
T0¢0-T 
1090-T 
0090-T 
6670-T 


‘OD AF 


9€10-T 
6€10-T 
GFL0-T 
FFL0-T 
9VL0-T 
LVLO-T 
S8FL10-T 
8hL0-T 
SPL0-T 
8rL0-T 
L¥L0-T 
9PLO-T 
FFLO-T 
G¥L0-T 


*D GT 


“AVISUOT 





“panur1juor—Pploy o1joow 


*“MO0O0d-LAMIOd SLSINAHO 


98 
G8 
¥8 
€8 
68 
18 
08 
61 
8h 
LL 
94 
GL 
¥L 
€L 
‘yue0 10d 
‘toro 
‘ploy 
oT}O0V 


9LT 


N 


a 





¢9000- 
¥9000- 
€9000. 
29000. 
19000. 
09000. 
09000. 
89000: 
49000. 
96000. 
¢s000- 
PS000- 
€S000. 
6S000- 
19000. 
0S000- 
6F000- 
8F000- 
14000. 
9F000- 
Sr000- 
FF000- 
€F000- 
ZFU00- 
F000: 
TP00- 
TF000- 
0Fr000. 
6€000- 


Dol F 
Ioy 





€-80€ 
¥-10€ 
9-462 
9-882 
9-Z8Z 
0-112 
G-1LZ 
0-992 
G-092 
0-S¢c% 
F-6F% 
6-EF% 
€-8E3 
6-ZES 
F-L3Z 
6-122 
€-91% 
6-01Z 
9-90Z 
T-002 
L-F6T 
€-681 
&-F81 
9-8L4I 
P-ELl 
T-891 
1-291 
v-LST 
T-2ST 


6-9FT 


“fHN 
*3 SUIB} 


WOTI9LIOD| -W0d *| T 





| 
| G6-FE 


OLE 
GZ -€E 
0-2 
$1.18 
c0-1¢ 
1E-0€ 
69-6 
10-62 
€6-8Z 
99-12 
86-9 
1€-9% 
G9.% 
66-42 
SE- FZ 
89-£% 
£0-£% 
68-26 
GL. 
1-1 
67-02 
18-61 
SZ -61 
9-81 
60-81 
She LT 
8-91 
ZZ -91 
€9-ST 
"HN 
jo *yW90 

I9J 





Z88-0 | 


F88-0 
988-0 
888-0 
068-0 
268-0 
F68-0 
968-0 
868-0 
006-0 
606-0 
F06-0 
906-0 
806-0 
016-0 
616-0 
FI6-0 
916-0 
816-0 
026+0 
626-0 
26-0 
926-0 
826-0 
0€6-0 
GE6-0 
6-0 
9€6+0 
86-0 
0F6-0 


e9) ‘dg 








ge0n0. | 4-TFT 
12000- | ¢-98T 


9€000- | €-T&L 
CE000- | Z-9ZT 
FE000- | O-TZT 
€€000- | 6-SII 
Z£000+ | 4-OLT 
TE000- | F-SOT 
0€000- | €-00T 
6Z000- | T-S6 
8Z000- | 6-68 
1Z2000- | Z-S8 
9Z2000- | S-08 
9Z000+- | L-SL 
GZ000- | 6-02 
62000. | 1-99 
¥2000- | #-19 
$200). | 9-9¢ 
€2000- | 8-1S 
€2000. | 0-LF 
Z2000- | Z-SP 
Z2000- | #-LE 
TZ000- | G+ZE 
1Z000- | 4-12 
0Z000- | 6-22 
0Z000- | Z-8T 
61000- | 9-€T 
61000- | T-6 
81000- | S-F 
81000. | 0-0 
‘Dol F *SHN 
I0J "3 SUTB} 


TOTJIAIIOD| -W0d *[ T 








$0-S1 | 246-0 
9F-F1 | 6-0 
88-E1 | 946-0 
1€-€1 | 8F6-0 
($4-Z1 | 086-0 
L1-Z1 | 296-0 
09-11 | $96-0 
€0-IT | 996-0 
L¥-OT | 896-0 
16-6 | 096-0 
GE-6 | 296-0 
*8-8 | $96-0 
€8-8 | 996-0 
'Z8-4 | 896-0 
TE-L | 016-0 
08-9 | 316-0 
(08-9 | 16-0 
08-¢ | 9216-0 
0€-¢ | 816-0 
08-% | 086-0 
0€-F | 286-0 
08-€ | 86-0 
0€-€ | 986-0 
08-% | 886-0 
1€-Z | 066-0 
F8-T | 266-0 
LE-T | $66-0 
16-0 | 966-0 
cF-0 | 866-0 
00 0 | 000-1 
‘HN 


jo "yu90] “IH ‘dg 
RCE | 


‘Oocl @ by + HOTHN ‘BIUOUUYy 


*(qIUJOT AA pus oSun'T) 








‘Zap ‘d “Xx WoToag [vfoedg apz4 © “TOMOOTH 
SET.T 09 =| 820-1 og 920-1 | OT 
901-t | OF B90-T | - 08 » ] SiNel |) em 
“1p ‘dg "990 19g 1p ‘dg “gu80 19g / “1p ‘dg ) *ya90 19g 





‘by + UrmNqry 


‘M00d-LIH00d SLSIWAHO LLT 








09 


"T° HN 


JO "yuo Jog 


JO “yU90 tog 


OF 
0€ 
‘T'HN 








L6EL-T 
2990-1 


“Ip ‘dg 











“Cqosner[qoy) ‘9 081 98 by + I’ HN) OPIpoy wnruomuy 








'D GL 78 S}[NSOT SL YIqOY » 


£010-T 








VG 
og G190-T £4 
6Z ||\8h90-T 2G 
8% | 0290-1 1% 
L&@ | €6S0-T 02 

163-9% |, S9S0-T 61 
92 L€S0-1 8ST 
SZ 60¢60-T LT 

‘1IO"HN ‘1O"HN 
jo ‘I ‘dg jo 

*4U00 190g *yU90 10g 





O8b0-T 
6SP0-T 
ZEPO-T 
G6E0-T 
99€0-T 
LEEO-T 
80E0-T 
8120-1 


“IN ‘dg 


9T 
ST 
lai 
el 
ai 
It 
OL 
6 


‘1O°HN 


jo 
"499 10g 


8hZ0-T 
81Z0-T 
e810-T 
8S10-T 
9Z10- I 
¢600-T 
€£900-T 
Z£00-T 


"1p ‘dg 


HAM wWOro 


‘10"HN 
jo 
‘yU90 10g 


“Cqovtey) “0 01 3 by +10°HN ‘OPTIOTYO wnruomury 


0S8Z-T 
G9LZ-T 
6196-1 
F6SZ-1 
6082-1 
GZPS-1 
GPES-1 
0922-1 
O81Z-T 
8602-1 


"ID ‘dg 


Iv 
OF 
6€ 
8 
LE 
9€ 
Gé 
vE 
€€ 
o& 
‘IG HN 
jo 
"yU90 19g 


810Z-T 
8E6I-T 
6981-1 
A8LT+T 
€l4I-1 
GP9L-T 
€LST-T 
90GT-T 
OPFI-T 
GLET-T 





1€ 
0€ 
6G 
86 
LZ 
9G 
GZ 
FG 
&% 
GB 


OTEL-T 


9FZL-T 
[8II-1 
SIII-T 
Teoret 
8860-1 
\9260-T 
'2980-T 
8610-T 
CELl0-T 


16 
0Z 
61 
8T 
LT 
91 
ST 
tI 
€T 
ai 





"Ip dg 


‘Ig *HN 
jo 
"yUe0 19g 


“Ip “dg 


‘Id "HN 


‘(€88T ‘MMOD ‘108e}77) 
‘0 091 #8 by +1g"HN ‘OPlMorig WNntuoMMYy 


“MOOd-LAWI0d SLSINAHO 


ZL90+1 
6090-1 
LbSO-1 
9860-1 
CZF0-T 
F9EO+T 
‘6060-1 
ZbZ0+T 
I810+1 
6110-1 





SLT 


GN 











CG61-1]} OF || OLFI-T} O€ || F060-T! 02 || FEFO-T| OT 
9681.1] 6€ |/8SET-T] 6% |/Ssx0-1) 6 ||68E0-T] 6 
IP8l-T} 8 |/90ET-T} 8% || 4080-1, 8 || FPEO-T] 8 
98LI-T} 28 ||GGZI-I] 22 ||6S20-T] 2T |/0eo-T| 4 
TEL4I-T} 98 || FOSI-T}] 9% |] ZTZ0-T| 9t ||9az0-T| 9 
LL9T-1| SE ||SSII-T] $% |/9990-1]/ st |izIzo-1T| 9g 
€Z9I-1/ FE || COLI-T] FB || 8190-1] FT || 8910-1] F 
69SI-I} €€ || ZS01-T] €% || 1Z90-1| Et ||9zI0-T] ¢& 
QISI-1] ZE ||€001-T] 22 ||szgo-1] st |! 800-1! & 
C9FT-1T] TE |/€S60-1] 12 || 6440-1] It || zF00-1| T 
7, 2, Z 
a 48 ri P 
BS BS BS BS 
ap'dg| 68 Ip ‘dg| 48 ip ‘dg| 28 ‘ip ‘dg| 43 
eB eS * 5 et 
BS ps PS BS 





“(qovp199 §YIqOS) "OD oF1 98 bY + FOSVH7eN 





BEZT-T] 22 4880-T| 91 L¥SO-1 OL S1Z0-T v 


ee | | | | Se | | EE 








"Ip “dg 


*bezt ‘Fosy* en 
jo *}U90 I9g 
i 
o 
oF 
mR 
‘bez ‘*osy*®en 
jo *ju90 19g 
i 
rc) 
Sy 
mM 
‘bezt “Fosy*ey 
Jo "yueo Jog 
te 
o 
a 
m 
‘ber ‘*osy*uy 
JO "yU90 19g 





*(BIWIS) ‘O o41 98 bY + Fosy®ey 
‘SsoUVIUCSIV 


*M00d-LEZ900d SLSINAHO 6LT 


929-T| O16-T 
g O19-T| 088-1 
G6Z-2| °° 16 $6¢9-1) 0S8-1 
G9Z-%) °° 06 619-1) SZ8-T 
98Z-3| °° 68 b9G-1| 108-1 
106-3) °° 88 6FS-T| LL4-1 
BLI-s) ** 18 bEg-1| 2Sh-1 


6PT-Z| °° 98 61¢-1| 864-1 
021-3) °° g8 GO¢-1| 902-1 
G60-%) °° #8 16¥F-T| $89-T 
040-Z) °° 8 84F-1| €99-T 
Gt0-Z) °° 68 POF-1| ZP9-T 
020 Z °° 18 OSP-1| 029-1 
{66-T); °° 08 LEP-T| 109-T 
O16-T; ~° 6L GZF- 1) 28¢-1 
Bros; 8k GIF-T) P9E-T 
faoent LL 0OF-1T) ShS-T 
£68-T); ~° 92 L8€-1| 969-1 
GL8-T] °° GL 9L€-1| 609-T 
i a PL 996-1) Z6F-T 


O€8-T} °° €L €C€.1| GL4F-1 
608-1; °° bl GtE-1| BaF 
884-1) °" TL IsG<l) Tres) 
LOL-T)OST-3| OL OZE-T) 92F-T 
6FL-1| 021-3} 69 60€-T| ITF-T 
0€4-1/ 060-2 89 662-1) 96€-T 
GL-T} 090-2) L9 88Z-T| [&é-T 
€69-1) 0€0-3| 99 LLZ-T| 996-1 
G19-T| 000-2) 9 19Z-T| GSE-T 
699-1) 046-1} +9 L19G-1| 6€€-T 910.1 
€F9-1| OFE-T} €9 8FZ-1| SZE-1 800-1 


q p |*}U90 10g q D » 





‘Fosy*y st ‘yue0 sod jr in ‘dg = q@ 
“‘o%sy st ‘yueo Jad JI “1p ‘dg =v 


“(yor[szey ‘ddoy) Op 9st 3 by + Fosy*H ‘POW oruesIy 


*“MO00d-LEMN0d SLSIMAHO OST 






| 





#0L-1 0S | eee-1 | O€ [| 160-T Ol 

















OL6-T | 09  |,96%-1 OF || 104-1 |__ 0% Sh0-T c 

aes 8 ‘TRE. JO? |]! do *[Vq jo “TH ° ‘TOG 33) | Ge ‘Teg jo 

ap ‘ds *Jue0 10g | 1) C8) 00 I0q| 1) “dg ‘yU90 Jag) | 1p ‘dg ‘yu00 19g 
} 1 { ! \ 











‘(YovjIeH ‘s1oWeIy) 09-61 yw by + “jeg “Oprpoy wntTaeg_ 








9-1 ae *| 

€-1 | €0+1 a | -2 0-1 | 8-1 || 10.1} 640 
a “1p dg | ‘OPE J0 | ‘OV Jo ‘Ova Jo 

mp dg | "yuo 19g ad dg *yUe0 2, » ‘ds i *yue0 Jog "mp “dg "790 190g 








‘(uojteq) by + *(HO)eg ‘OprxorpAH wnrweg 





ZOLZ-T, GS 
PLSS-T $B |/0€8T-1] 8ST || P9TT-T) I |/4990-T 
OFFZ-T ES j|/GTAT-1T) L210 || 8SOT-T TIT ||8SF0-T 
LIEZ-T  =93S «| OO9T-T} 91 || 1960-T| OT ||2980-T 
681Z-I 1% |/S8FI-T] ST ||/ZS80-T) 6  ||9220-T 
890Z-T 0% ||SLET-1] FI || S20-T| 8 |/€8T0-T 
OF6I-T 61 |iTLZT-T} €1 |/S990-1, 4% |/2600-T 


i& se A 3 
— LOVE JO}| ern - 108 JO}| «yn - LOVE JO! eran 1o¥g jo 
1p ‘dg "yueo 8g —— *yUd0 19g ap ‘ds |-yua0 10g 1p ‘ds *qued Mg 


mn ath wo 














‘(qoRpIay) "OD (S138 by + “jovg ‘OPIAOTYN wantsweg 








S89-1T) OG |/S8h-T} OF ||6ZE-T| OF |/10Z-T| 02 260-1 i 
089-1) Sh ||SOF-T) SE |/Z9Z-1) SZ ||PPI-T) ST 


“‘Cagug || ‘tigeg)| | tageg ‘Sagqug Sagqug 
“ID ‘dg|yo °yu90]| «1 *dg|yo *7u99) | xy “dg}yo *yu9e0} | “1H “dg)yo “yueo}|"119 ‘dg|jo "ya 
19g 19g log Jog 10d 


*‘(qovyIexy) * slemMe1y) 
*) 09-61 Je by + Zugeg ‘eprImorg wnrdIeg 


*M00d-LAMIOd S.LSINGHO ISt 


‘ 











ped psy 1/600. 4 te se q 2210+ d- 1&Z- gb T\L90-T 
0600-1/220-T 








“aq “19 __ | 1a Jo "Iq JO 
"1p “dg! yo -yu00 sog || 49 4S] yo yu00 ao || “79 dg =a "Ip ‘dg = 


*(s1osseg) by + 1g ‘ouUTmOoIg 





682-1 0€ 8LI-T 02% €80-T OT 
1éZ-1 GZ 6Z1-T ST T¥0-T +] 

ern ° *EOQIgtN AAs *f O1gBNi enn *EQIgun 
1p “dg jo “yu00 10g 1p “dg jo *yu90 10g ip ‘dg jo “yu90 10g 


! 
*“(YoupIoy $ s1oWeLy)‘O 09-61 Why + *O1geN “ALVNoug Wado, , 





610-1] OL |\290-T] 8 9F0-T) 9 Té0-T] F 910-T 





*(qORpiey $sIomMo1y) ‘OD 99-6198 by + “OIG H ‘ALVNOUg MAISsVLOg 
‘soUBUlOIg 





GT0-1|*]0S “yes 
LVIO-T y 9010-T € 6900-T vA #€00-T T 


‘*oa*H ‘®oa*H ‘*oa*H ‘*oa*H 
"1 “dg | Jo “yu90 || “1 ‘dg | Jo *}u90 || “1H “dg | Jo "ya90 |] ‘1p “dg | Jo “yue0 
lad Jeg | 10g 10d 








‘(yovy1ey) ‘OD $198 by + *oa'H ‘PIOW oTOVIOg 


"M00d-LAM00d SLSINGHO ZST 


089-T 0g 61€-T 0€ || 880-T OT 
9LF-T OF P6L-T 0G FP0-T Ss 








‘ ‘d no 8 19) : ‘d Ip) ‘ ‘ ‘SIp9 
19 Ss jo ‘yueo Jog 79 8S JO “‘JUvO 190g 1p ‘ds jo "yuo0 10g 





*(sI9WA1¥) ‘OD 99-61 98 by + “[pp ‘epIpoy Wntumpsyp 











T2é-T 0€ S6T-T 02 680-T oT 
993-T GZ OFL-T ST S10-T g 
"1D" ‘S10P0_ || -«ap-dg | “*OPO || ap-dg | S10R0 _ 
19 “dg jo syu99 0a di Nad ‘ise ma 1p “ds jo *yue0 10g 





0 09-61 38 by + “1Opo ‘EPIAOTYN wWntupsy 














089-T 0S 
18? OF 
9ZE-T oe 66I-T| 02 |/060-T| OT || €40-T |} 9G 
FAEPO “IgPO “SIgPO ‘SIgpo 
“IN “dg | Jo “ya00 || “1 ‘dg | jo yuso || “1g “dg | jo *yuve || “UD “dg | Jo “yue0 
BSP: § 13ag Tog og 





‘0 of 61 38 bY + °igpop ‘OepIumorg UntIupseyn 


c0S-T 69 
L8F-1 | 8F 
ELV-T | LP 
6SP-T 9P 
SvP-T | SP 
TEFL PY 
LTP-T eV 
€0F-T 4 
688 -T lv 
9L€-T 
€9€-T 
Igé-T 
8ee-T 


"1p ‘dg JO *yW90 


19d 





“(qovjiep "10 Segsdoy,) by +igH ‘plow oftpAquLosg 


*M00d-1LH 400d SLSINAHO €sl1 





tn 





‘00eE-1 OL 
9FZE+1 69 
€61E-T 89 
OFTE-T L9 
180€-T 99 
PEOE- TI $9 
1862-1 $9 
6262-1 £9 
LL8Z-T 29 
CZ83-T 19 
ELLZ-T 09 
TZLZ-T 6S 
699Z-T1 8¢ 
819Z-T LG 
19G3-T 9G 
91GZ-T cs 
C9FS-T PS 
FLPS-L Eg 
€9ESG-T 6G 
GLES-T Tg 
69GSeT 0¢ 
Z1GS-T 67 

(s) "yu90 
"19 ‘dg 10g 


| 


Z91Z-T en 


Z11Z-T = 
Z90Z-T oe 
Z10Z-1 of 
$961.1 Py 
FIGI-T aa 
G98I-T =e 
9I8I-T oA 
S9LL-1| €e0Fr-T 
6ILI-1 | SI6E-T 
IL9I-T | L6LE-T 
ZZ9I-L | 619E-T 
GLSI-1 | 19GE-T 
LOSL-1T | EFPE-T 
O8FI-1L| O9Ee-T 
EEF1I-1T| L1ZE-T 
98E1I-T | FOLE-T 
6EEl- I | 266%-T 
Z6SI-1 | 6L8S-T 
OPTI oT | OLLG-1 
661LL-I | Z99%-T 
€ESII-1 | $SSZ-T 
LOLL-1 | ShFZ-T 
Z90L.1| 9882-1 
(9) ‘() 
“ID ‘dg "ID ‘dg 


er || 
LP 


S 
~~ 


© 
oO 





Lo || 
9% || 








LIOL-T 
2160-1 
1260-1 
6880-T 
8E80-1 
P6LO-T 


OGL0-1 


9010-1 


€£990-T 


6190-T 
LLS0.T 
reco. T 
1640-T 
6FrO-T 
LOPO-T 
¢9e0-T 
€6E0-T 
6820-1 
T#Z0-T 
00Z0-T 
6S10-T 
6110-1 
6100-1 
6€00-T 


*(g) 
“ID ‘dg 


PEZZ-T 
ISIZ-1 
8Z0Z-T 
GZ61«T 
281-1 
GZLI-T 
8Z91-T 
O€SI-I 
EShl-1 
9EEI-T 
£FZI-I 
6FIL-T 
9S0I-T 
€960.1 
6980-T 
1810-1 
Z690-T 
€090-1 
c1¢0-1 
9240-1 
1tE0-T 
CGZ0-T | 
0110-1 
¢800-T 





(9) 
30-05, 


ALAM Wi OmMmOR Ori tote oh oe Oe Se 
HRM RRR RRB NAN N 


*yu90 
10d 





‘oS -8T 9B bug’? 1O¥RD 1OJ sy[NseI S.YITIgG = g 


*oST 9B %1OBD 10g 


s}[nsel sqoveylIwagn =H ‘by + 2ZQe9 SPPIIO[YO WINII[BH - 

















6FS-T| SF CI€é-L); O0€ 6€1I-T cT 
T9F-1T| OF GSG-L| GZ 680-T Ot 
1¥9-T og G8E-T| gE F6L-L| 02 FF0-T S 
‘Sigeg "SIgeo *SIqeRo eo | =“ 
‘ay ‘dg | jo “yu90 19 ‘dg | Jo “yae0 ||-19 ‘dg | jo “yuo || “ay “dg | jo aie 
lag | 0g Jog og 
) o9-61 38 bY + *1gep SeplMmorIg UINIOTVD 
"M00d-LaM00d SLSINGHO FOL 





1-38 €-ST 920-T 810-1 I 
6-18 I-81. €90-T 9€0-T ot 
§-18 g-8L 080-T 6S0-T cT 
&-18 8-8T POL-T 890-T 0% 
2-08 8-6L 861-T 680-T GZ 
6-64 1-02 SFI-T 960-T 0€ 
G-6L G04 991-T OLI-T ce 
64 1G 641-T ZGI-1 OV 
poeeiy : » heed “OUITT YITA *1018 0 
wot patie ‘damig JO sured OOL 


UTB}MO9 "CD .OZT 38 perp Joye ApIsueg Ayysuoq ul 1v3ng 


ONprIsoy og} JO SzVg OOT 





*(dnifs ui owt) 
Ivsns JO SUOT}NJOS Snoanbe ul OVD ‘EPIXO WMNLo[TVD 


"be Z S(SQN eo Jo *yuao rod ureyqo 09 zz.1 Aq AICUINV 
EE ew ier SRR Leite! HES iat PEE 


ie IF || S6I-2 | 9-#% || 690-1] G8 
ChF-1| 2%-6P | ZLZ-T| 8-SE || FSL-1 | ¥-9T |] 000-T 0 








%(£ONn) %(€On) =(£0Nn) *°(f£ON) 








‘Ipdgs) ®) jo lap ‘ds} woyo || ‘ap dg] upyo |l-1p ‘dg| up jo 
‘W990 9g ‘yUO0 19g *yU90 190g *yUu90 19g 





SSE AL AE SM Trae MRR | ER 
(qovytaD) og-21 Dy + @(fON)ep ‘o7BIZIN TANTOTRO 


49G-T| Gb TZ€-T|} O0€ FI-T ST 





16-1) 09 
84-1} gg LLY-L) OF 9%-1| SZ 60-1 | OT 
999-1 0g 








86E-T| SE 861-T} 02 brO-T g 





| : Bh Panay t alt ditt Geb’ | eas Cee 
Roreae GTB Jo |]... CTBD JOll +. » *STBD JO]! -y atay| “fTBD JO 
19 “8 4909 reg ora “Sj sao dg 19 ‘ds "399 19g 4) “ds mee 





| 
‘(TOBEIOD ts1oeULoIY) ‘OD oG.61 ye by +2¥p ‘apIpol unroreg 


“MOOd-LAMI0d SLSINAHO CST 


ee es pe ery ee 


9000. | 93-36 |GL0-1] ST 
1000+ | 06-¥h |FIFI-1| 62 000+ | 04-08 | 010-1 vr 




















4000+ | 62-bF | OFT-1} 82% S000- | 81-61 | 990.1] 8 
L000- | 02-Z% | SEI-T} 22 || sooo. OL-LT | 090-1 oL 
4000+ | P€-0F | OSI-1 92 G000+ | 9L-9L | GG0.1 y 
4000- TL-8E | SZL-T| G2 COO00- | €8-FL | OSO.1 Ot 
4000+ | 88-98 | OZI-I| 2% GO00- | 98-81 | SFO-T 6 
4000. 80-SE | SII-T] &@ | POO. 98-LL | OFO-T 8 
L000- | S¥-SE | OLI-1) 22% PO00. G¢€-OL | Sg0-T L 
1000. LL-T€ | SOL-T| 12 ~O00. | €6-8 0€0-T 9 
L000- | €6-6Z | OOL-T| 02 £000. 6F- SZ0-1 G 
L000- | €€-8% | S60-T| 6I £000. $0-9 020-1 v 
4000. 68-93 | 060-T| 8I £000- | 09.% S10-1 € 
4000. I€-G@ | S80-T} AT 2000. 8L-€ OL0-T z 
9000. 81-€% | 080-T Oz yi 6000. | 99.-T c00-T T 
‘Dol F A0j TIP. || of F t03 ‘TPP 
“UD “dg jo |*yu90 10g) «19 “dg ~PBMT || “1 “dg jo |-;ue0 19g| “1g ‘dg} -peay, 
esuvyyp ‘Baq esuvnyg ‘Boq 





‘(eBuNT) ‘OD OSL LV ALVNOAUVD WAINONKY ,, TVIOUANILOD 55 
‘sopveuoqieyg 





V8 «9% 6EE 9ST 0¢ | SFI 
18 -&Z v2 SSSI 64 CE-36L LET | - 80TT FL 
06-42 60€ LvGI 8G SP-IT 96T OOTT eI 
96-€2% 6% I&Zl LG ¥S-OL STI I60T ai 
€0-€2 18% 0221 92 09-6 FOL €80L Il 
ST-22 89% OIZI SZ || 4-8 6 CLOT OT 
GZ-1% GGZ 00ZI 1x6 L8-h $8 L90T 











6 
PE-0% ZVG O6IT €4% 80-4 GL 090T 8 
OF-61 62% OsII 6G 8L-9 G9 Sor L 
19-8T 8i% ILL 1Z 9€-¢ 9¢ CFOL 9 
GL-L1 902 29TTl 0G | €F-F 9F LEOL g 
GL-91 €61 oGLll 61 ¥S-€ 9¢ 6201 v 
c8-ST Ist (Gaul Sl || 7S-% 92 ZZ0TL € 
00-ST OLT PELL LT || $9-T (|S-9T FIOr z 
€L-FI 6ST CcZIT ! 9T CFL. Gh L001 T 

“3 Ul ' “3 UT 


‘089 Jo | ‘Tr ur].,41rur,, |. | or Jo | TL ur! ror, |. 
*}M90 10g) OD 3 Tak onsneed | *yU90 I9g| OVO 3 "TiL eine. 


JO "1M | JOM 
a ee 


, Geuyye1g put e8un']) ,, ewTT Jo Y,, Ul SPTEO wntToywg 


*u00d-LAMI0d ,SLSINGHO 98T 


b-GS | 6-6SE | ZI-8Z | 08Z-T|; 49-01 | 9-691 | 88-FT | OFT-T 
00-22 | 8-ZSE | 89-12 |G1Z-T|| LT-OL | I-91 | 18-41 | ceT-T 
99-12 | 8-SFE | €Z-1Z | 01-1] 91-6 | 9-991 | 98-ET | OST-T 


GL+1G | 8-8EE | 81.9% | G9Z-T|| 18-6 G-OST | SE-ET | SZI-T 


01-02 | 6-1€€ | #€-9% | 09Z-T|| 16-8 8-EFL | F8-ZL | OZI-T 
92-0% | 0-SZE | 68-G% |GGZ-T || 16-8 G-LEL | €€-Z1 | SIT-T 
€8-61 | [-81€ | Gh-G% |0G%-T|| 81-8 G-T€l | Zk-IL | OLT-T 
8-61 | 6-OL€ | 16-6 | GtZ-T|| 61-2 0-SZL | 1€-IL | SOT-T 


F6-8T | 8-€0€E | OS-#% | OFZ-T|| IF-L 8-8IL | 08-01 | OOT-T 























OS-8T | 4-96% | 20-42% | SEZ-T|| 1S-9 ¥-80L | 9Z-O1 | S60-T 
GO-8I | 9-686 | S&-§Z |0EZ-T|| 09-9 6-SOL | 21-6 060-T 
&9-4T | 9-282 | 10-82 |GZZ-T|! 17-9 9-66 81-6 S80-T 
6I-L1 L1-G1Z | 09-22 |0ZZ-T|| Z8-G €-€6 79-8 080-T 
94-9T | 8-893 | ZL-2G |GIZ-T|| EFS I-18 O[-8 G10-T 
€€-9T | 0-292 | G9-1% | O1Z-T|| F0-S 6-08 9S-L 010-T 
T6-ST | Z-GSZ | 41-1% |SG0Z-T|| 99-F 8-FL Z0-L ¢90-T 
6F-ST | F-8hZ | 04-02 |00Z-T|| 82-F 1-89 8V-9 090-T 
L0-ST | 4-1#Z | ZZ-0% |G6I-T|| 06-€ 1-39 ¥6-¢ ¢co-T 
G9-PL | 6-FEZ | 1-61 | O6I-T|| ES-E 1-99 OF-¢ 0S0-T 
€Z-PL | Z-83S | 92-61 |S8I-T]|] L1-E 8-0S 98-P cr0-T 
GB-EL | 9-12 | 8L-8L |O8T-T|| 08-% 6-*P GE -P OF0-T 
OV-ELT | 0-SIZ | O€-8I GLI-T]| €F-@ L-6€ 81-€ ¢cs0-T 
00-€T | G-80Z@ | Z8-41 OLT-T || 80-3 P-€€ $Z-E 0€0-T 
69-21 | 0-20% | F€&-L41 | G9L-L|| €2-T 1-13 OL-% cZ0-T 
0Z-ZL | 9-S6T | 98-9L | 09T-T L€-T 0-22 91-3 0Z20-T 
O8-ILT | Z-68L | 8€-9L | Ggt-T|] zo-T ¥-9L Z9-T S1O-1 
OF.LI 8-G8L | 06-ST | OST-T|| 89-0 6-01 80-T O10-T 
66-0L | G-941 | 68-ST | GPI-T|| #e-05 | F-S 7S. S00-T 
"800" | “f00%H |**o0%m| >» ‘Soo%x | *o0*s'| 4OOTH | pam 

“*qooy ‘etjour | “4y.3roM ot *yooy ‘oqjour | ‘ya sTaA $s 

ofqno tod jorqno od Aq “ap ‘dg |jorqno zed |orqno 10d Aq “Ip ‘dg 
"Sq “ASO[TY [yuo 10g ‘SqI “ISO[TY |'9W90 I9g 





*(qovy.195) ss qe by + ®Q0° y ‘aLvVNoduVO WAISSVLOg 
*panu2ju0I—S9}VUOG IVD 


“M00d-LAM00d (S.LSINGHO L8T 









1¢-8€ 89-%% | 6-C6E | FE-0E | SOE-T 
¥Z-F% | 8-88 | 16-62 | 00E-T 
61-€% | &-18€ | 9F-6% | $64-T 
PE-ES | €-FLE | 20-6Z | 06Z-T 
68-22 | T-49€ | 49-86 | $83-T 


10-8¢ | 9- | 
1S-4€ | 9-109 | 84.1% | OFF-T 
10-4¢ | 9-66 | LE-1P | SeP-T 
1g-9¢ | 4-989 |.96-0F | O€F-1 | 





06-09 | #-918 | 00-29 lons-1 Z0-98 | 8-419 | S9-0F | GzP-T 
98-09 | 1.103 | 19-1 | $99-T]| P-Se | 0-049 | FI-OF | OZr-T 
Z8-6h | 0-664 | ZZ-TS | 099-T|| 90-Ge | G-Z99 | £4.68 | STP-T 
6Z-6% | G-06 | €8-09 |SS9-1|| L9-te | P-PGG | ZE-6e | OLF-T 
91-8F | 0-282 | GS-09 | 099-1 || 60-¥e | 4-9F9 | 16-8E | GOP-T 
ZZ-8h | G-ELL | 90-09 | ShS-1|| 09-ee | 0-689 | OS-8e | 00F-T 
OL-Lb | 1-692 | 89-6F | OFS-1]| It-ge | 4-Teg | 20-88 | G6e-T 
81-1 | 4-994 | 68-6h | GES-1]| €9-ze | €-ezg | 99-18 | O6E-T 
99-9F | €-8FL | 16-8h | 089-1 || ST-zE foe ZZ-LE | S8E-T 
F1-9F | 0-0FL | 29-8h | 629-1 || 99-1¢ | 8-209 | 08-98 | O8E-T 
z9-Gb | 2-18 | 1-8h | 0ZS-1 || 8I-Te | 1-009 1e-98 | GLe-1 
I1-GF | 9-864 | GheLh | STS-1|| TL-08 | G-Z6F | 6-98 | OL8-T 
19-FF | &-S1y | Le-LF a €Z-08 | 6-P8h | Z9-SE | S98-T 
60-FF | 1-201 | 86-9F |G0S-1 || 42-62 | F-LLh | OT-SE | 098-1 
8c-eF | 0-669 | 09-9F | 00S-T || 08-62 | 6-69F | 19-#E | SSE-T 
90-eF | 2-069 | 0Z-9F | S6F-1 || €8-8% | #-Z9P | SZ-FE | OSE-T 
6¢.zP | #-239 | 08-SF | O6F-1 || 98-82 | 8-FSF | I8-E | ShE-T 
£0-2> | Z-F19 | OF-SF | S8P-1 || 68-22 | €-LhP | 8E-E | OFE-T 
ZS-1% | 0-999 | 00-GF | OSt-1 || zF-2z | 8-6eh | #6-ZE | GEe-T 
10-17 | g-199 | 09-46 | GL-T || 96-92 | #-cer | 19-ze | Of€-T 
1g:07 | 4-669 | 02-#F | OLF-1|| 06-92 | 0-SZF | 80+ZE | SzE-T 
10-0F | 9-179 | 08-€F | G9F-T|| ¥0-9% | 9-21 | F9-TE | OZE-T 
1g-6¢ | 9-89 | OF-er | O9F-T || 8G-9z | §-OLF | Iz-Te | STe-T 
10-6¢ | 9 €1-6z | T-e0r | 44-0€ | OTE-T 
3 





“S00 | “00% | “*00°s 
“400 ‘eIjJOUL | “FYSIOA 
oTqno 1ed}orqno ed 4q ‘ 
‘sq =| “aso[ry |"}U00 7ed| 





: “Fo08s | FOo"s | *S00F a : 

— 100} ‘OLJOUL | “FUSTIOAM — 

orqnod tad orqno 13d 4q “I ‘dg 
"Sa'T ‘IZO[TY | "}WIO JOg 











‘PMUAQUOImALVNOGAVY WAISSVLOg 


*M009-LEN00d .SLSINAHO SST 





“Tg 0} JuaTVATUD| » 








O1E-ZT £0T- OL 80669 60-#T #Z-8 OST-T 
198-11 181-6 169-¢ €9-SL 16-2 GFI-T 
968-11 PSE-6 4 G9F-g 91-1 OL+4 OFL-T 
196-01 886-8 997-9 01-31 GP-h CSI-T 
00¢-0T 419-8 0F0-S €6-B1 GI-2 OST-T 
060-01 642-8 G28 -F 91-11 88-9 GZI-T 
€19-6 168-2 C19.P 0€- Il 19-9 OZI-+T 
FLI-6 629-4 COF-F €8-0T e8.9 SII-I 
GhL-8 YLT+d L6L-P 1-01 90-9 OLI-T 
Ilg-8 128-9 686-8 06-6 61° COT-T 
088-4 S9F-9 €84-E €F-6 ZG-G 00T-T 
TOP), GZ1-9 Z89-€ 16-8 ¥Z°S G60-T 
9F0-2 €8L- Z8E-E 1g-8 16-¥ 060-1 
129.9 6EF-S I8l-€ ¥0-8 OL-F ¢80-T 
T1Z-9 860-¢ 186:% LG-) SPP 080-T 
661-9 69L-F E81,-% OL-4 91-F G10-T 
L6E-¢ Of F 16¢-% ¥9-9 88° 010-1 
Z66-F 160-¥ 968-% 11-9 19-€ ¢90-T 
969.F TLL 902 -% TL-G ¥E°E 090-1 
Z6L-F OFF-E Z10-% €Z-¢ 90-€ gc0-T 
L64-€ 9IL-€ 798-1 91-F 81° 040-1 
168-€ 881°% 1¢9-1 86°F 09-% GtO-1 
Z00-€ F9F-S ItF-T 08 € ZGG OFO-T 
819-% 6F1-S- 492-1 €E-E G6-1 cg0-1 
083 -% 0€8-T 010-1 G8-% 49-T 0€0-T 
98-1 129-1 688-0 86° 66-1 GZ0-T 
LF 60Z-T 101-0 06-1 Tit 0z0-T 
-$60-1 868-0 929-0 ZPe1 ¥8-0 G10-T 
821-0 869-0 0S¢.0 c6-0 99-0 010-1 
8o¢-0 F6-0 ZLT-0 L¥-0 8Z-0 $00-T 
qua ced gp | “SOOTWN | ‘OPEN ‘Sootuy | ‘OWN 
Re) ‘dg 
"JOO OIQuO Jed ‘sq'T *yued 19g 


*(o8un’]) °O O91 3 DY +f OO%eN ‘aLVNOTUVO NWAIGOg 
"panu27U0I—S94VUOGIBO 


"HOOd-LAWOOd .SLSINAHO 681 


i 66-12 16-22% vV-€T €1-8% SV-9T OT€-T 




















i) LbLS $9-2% 81-€1 IL+1% 02-91 | 908-T 
G6 -9% G1L+3% ¥6-21 66-13 96-ST 008-T 
EP-9% 69-14 69-21 18-93 6L-ST G63+T 
£6-9% 8Z-1Z GP-S GP-9% L¥-ST 062-1 
ZV- SG 98-0% 03-31 £0-92 6G-ST G8Z6-T 
16-42 PP-0% 6-11 19-SZ $6-PL 082-T 
1¥-t% £0-02 61-11 61-SZ €4-v1 GL3-T 
06-€@% 19-61 L¥-11 LL-V% 6h-PL 012-1 
OF -€% 0Z-6T 3-11 SE-4% 2-PL G9Z-T 
! 16-32 08-8T 00-TL €6-£% 00-FT 096-T 
' T¥-3% 6€-8T 94-01 0G -€% PL-EL 99% -T 
16-12 86-41 6S-OT 10-€@% 6P-EL 0S3-T 
1¥-1Z LS-L1 12-01 €9-6% ¥Z-E1 Gho-T 
16-02 9T-L1 €0-01 0Z-Z 86-61 OFZ-T 
ZV-0% 94-91 08-6 LL-1% €L-61 SeZ-T 
26-61 G¢-91 99-6 €E-1% 8P-ZL 0€Z-T 
, S¥-61 96-ST VE-6 06-02 €Z-31 GZZ-T 
16-81 LG-GT IL-6 LV-04 16-11 022-T 
0S-38I 81I-GL 88-8 0-02 oL-IL S1Z-T 
€0-81 61-FI 9-8 19-61 L¥-11 01Z-T 
G¢g-4T OV-FI GF-8 81-61 GZ: 1LL G0Z-T 
OL-LT €0-F1 12-8 G4-8T 16-01 00Z-T 
€9-91 G9-€T 86-4 GE-8T TL-OL S6I-T 
41-91 1G-€T 94-4 68-41 9F-OT O61-T 
4 GL-ST 06-21 7G: 9P-LT 1Z-0T S8I-T 
: §6-ST €¢-21 €€-4 FO-L1 96-6 O81-T 
&8-PL 91-31 II-4 09-91 IL-6 SLI-I 
6€-FT 18-ITf 16-9 81-91 9F-6 OLL-T 
_ €6-E1 €F- It 69-9 PL-ST 12-6 S9I-T 
' 08-81 80-IT 8F-9 €-GT 96-8 09T-T 
90-€T 6L-OL 13-9 68-FT 14-8 SGI-T 
9-21 L€-01 90-9 LY-FI 9F-8 OST-T 
, SI-8L 60-OT 98-G F0-F1L 13-8 Shl-T 
— O8-I1 189-6 99+ o9-€L | 46-4 OF[-L 

ah A "€00 BN ‘O° RN ‘EQ0°8N ‘O° R8N WEF: 
1p ‘dg 

"ZOO OIQND Aod “sq'T "4190 JOg 


*) oGI 38 SEXO youUS sIONbT[ 1oedu0I}s OY T—"9}ON 
‘(e3un’]) “OD .08 18 DY +*ODBN “ALVNOMAVD WaAIdog 
*panurzU0I—S9}VAOqgrIVey 


*MO0Od-LYMI0d SLSINHHO O6T 





0£0-T 


0€-€ €g¢ 6I-L1 0€-8T SI-¢ SZ0-T 
G9 +% oP 61-E1 LO-FI €L-F 020-T 
66-T GE I¥-OL 08-IT oL-€ S10-T 
LE-T & bI-L 09-2 PL-% O10-T 
GL-0 ol H8-€ 80-P SI-T c00-T 
OT-0 9-1 €¢-0 LS-0 91-0 000.T 


“MTL oF -08 = | ML o-83 = 
400} SEL-L AD GGFI-L “1D ‘ITOH 
otqno sed | ‘~aad_ | “48 Jo pry | ‘dg Jo ppy 
IOH 841] 10H2 


‘onopa Ur 
t 
gt ‘Ip ‘dg 


JO ‘yh Aq sj}.tud urezyuoo “ya Aq spred QOT 


"(IY SMOTQOIB IT 
puv o8un]) © ye by + OH “PIOW OFtpAYOTYO 









Gea-T cI 








TEs-T OF O6I-T GZ 010-T OL 
Z8o-1 cE LPL-1 02 ¢g0-T! ¢ 
“fOIOUN "EQIOUN “fOIOWN 
‘Ip ‘dg jo ‘In ‘dg jo “Ip ‘dg jo 
‘quod 19g "490 19g *‘yu908 10g 
*“(qoRp1exy 


$ SLIMY) “OD 99-61 98 by + FOIOVN SaLVIOTHO WaAIdOY 








ZS0-T 8 920-T ¥ 

990-T 01 6€0-T 9 F10-T z 
ik 0) (0D: | xe) (o>: 1 er 0) (0: 

“Ip ‘dg jo IN ‘dg jo "In ‘dg jo 
“‘qU00 10g *yU09 Idg *qu90 19g 

“(qorpIay 
$S10Ul01y) "OD 69-61 18 by + SOIOM ‘aLVYOTHO WAISSVLOg 
*"SsoyBVIOTTO 


*M00d-LAM00d SLSINAHO T6T 


IL-6 00Z-T 
9L-RE S61L-1 
£6-LE 061-1 
18-98 S8I-T 
69-GE O8I-T 
GP-PE GLI-T 
9F-€E OLI-T 
69 +E S9I-T 
6S -1€ O9T-T 
G¢.0€ SSI-T 
19-62 OST-T 
19-84 SVI-T 
99-13 OFI-T 
01-92 CEL-T 
GL-93 0€I-T 


¥Z- 6% : 8¢-0€t 86-8E1 
€P- 8% 1P- Lal 19-GEl 
G9-1% ; 0€ - Pal 0€-EL 
18-92 €Z- 161 £0-661 
90-92% 91-811 91-G6L 
61-S% 26-PFLL GE-ZSL 
PP-V% TZ- TIT 16-811 
£9-€% 4 8h-80T 9P-SIT 
G8 +3 ¢ $2-SOL 10-211 
10-32 00-201 89-801 
02-16 €1-86 80-SOT 
CP-0% 29-6 L19-TOL 
9-61 CE -G6 62-86 
68-81 CT-68 88-6 
PI-8l 16-98 09-16 


G8 -E% OZI-T 
98-23 CcII-T 
66-16 OLT-T 
16-06 SOL-T 
10-02 00L-T 
90-61 c60-T 
11-81 060-T 
€I-LT c80-T 
ST-91 080-7 
9f-ST G10-T 
LI-FT 010-T 
61-1 G90-T 
61-61 090-T 
8I-Il g$¢co-T 
LT-OL 090-T 
91-6 cH0-T 
91-8 | OF0-T 
ST-4 ce0-T 


G9-9T £9.64 79-8 
06-ST ZE-9L €Z-18 
ST-ST 61-8) 68-41 
9F- FT 10-04 Zo. FL 
TL-€1 18-99 IT-Td 
€0-€1 ¥9-£9 £1 +49 
8% -Z1 L¥-09 GE-F9 
69-11 61-19 18-09 
98-01 Z6-€S 68-49 
91-01 29-09 L8-€9 
8F-6 TE + LF ge-0¢ 
64-8 £0-4F 18-95 
#0-8 04-0F ZE-EF 
GE+h €€- LE £1.68 
19-9 G6-88 

“86-S 89.08 

08-¢ PZ-13 

19-¥ 13 -£% 





| 
8-41 ¥)-Z8 90-88 81 -F% GZI-T 
as ee 


“MT, ot+ OE = ‘MZ, cG- 83 = 
"400 e OGI-E I) | SZtI-T AD ‘OH 
o1qno ia [ rad ‘dg jo poy | ‘dg jo poy : Ongne.§ un 


ot ‘d 
IOH ‘847 IDH*? ee se Oe 8 
jo ‘4M Aq syed ureyaoo “34 Aq sjred OT 





‘panunzuoo—plow IApAYIOTYD 


‘MOOd-LaN00d SLSINAHO Z6T 
























































| | 
| $80-T| ZT 940-1 gs || ae t 
OII-T] gt || 080-1] it || 090-1; 4 || ezo-1] ¢ 
ZOI-1T| #1 €10-T| OT €F0-1| 9 || Gl0O-t] @ 
160-1] $1 g90-1| 6 LE0-T| @ |! 400-T I 
Sac ey eel = Ee “9 |i an 
va G & G t G 
"19 ‘dg et 1p ‘dg x 19 | gt H |! uw dg a 
*yue0 16g yu90 10g *yu90 Idg *yU90 Jog 
*(qovp19y *[vo £ s1ote1y) 
‘O o$-61 98 by + 40%19%y ‘ALVNOUHO-l([ WaIssvLOg 
| | | | | 
I66E-T OF || 808Z-[} O€ | GOLT-T} 02 LER0-1T; OT 
898-1 6& 0012-1; 62 | L499T-T) 61 0S10-T| 6 
9PLE-T 8E | 693-1} 8G | OLST-T, 8I |/€990-T 8 
GZ9E-T LE || S8PZ-Th LB || APT-T] LT |) 9490-1] 
GOSE-T 9E  GLEZ-T) 9% || O8ET-1] 9I | Z6F0-1) 9 
Q8€E-T) SE | F4ZZ-T) GB |: L8VI-T: ST | 80F0-T) g 
89ZE-T; FE | 691Z-T; FZ |i G6IT-T} FL ||\SZE0-T| +» 
IST€-T} €€ | 990-1} €% || POTE-T] ET || €F20-1] ¢€ 
S80E-T SE = FOGT-T) BZ PIOL-T} ZI |/1910-1T] & 
1Z63-T 1€ F98T-T; 1G | 260-1) II 0800-T; TI 
“FQ10 x "FoI ’ a *FoID'H “FoIpey 
‘Ip ‘dg jo || “ap “dg jo | “20 ‘dg jo “Ip ‘dg jo 
*"7Uu90 ai "FU9D 10d || *yue0 I9g *yu90 0g 
| 
*(YORypIIy) “Two ! PS ‘s19T01y ) 
£°O 09-61 98 bY + FOINeY ‘ALVNOUHO WAISSVLOg 
"SoZ BVULOITO 
, 293-1 686-6 €L-GE 
I9T-T €Z8-E% 63-12 
821-1 00-61 86-91 
Sent “®OIOH Jo *FQ%19 Jo 
= dg *yU90 10g “"yue0 ae 
‘(Geromuey) obT 9 Dy + *OIOH ‘PIOW oTL0TYO 
*“MOOd-LAMIOd SLSINAHO E6I 








“pyes 
9L0€-1 1-99 
TLOE-T 99 
0962-1 9 
682-1 29 
8E1Z-1 09 
LZ9Z-1 8g 
PIGZ-1 9g 

‘bu ‘40 
9 

Ip ‘dg smnee 
BE 





OLPSZ-T| FG 
L0€Z-T| 9 
P0ZZ-L | OG 
€01Z-1| 8FP 
8661-T| 9P 
| 6681-1} PF 
PIST-T| SP 
60LT-T| OF 
'Z19L-T| 8 

eee a 

3D “48 | 5400 
10g 





SIGI-1| 9€ 
|ZSPI-1| +t 
1S8SI-L| ze 
|PPSI-L| OF 
(ZSII-L| 8% 
090T-T| 9% 
ZL60-1| #2 

6880-1 | ZZ 
G080-1| 02 

P| et 
9 
‘ap ‘dg 10 oll 
Iag | 





8TL0-T 8T 
GE90-T 9L 
6FS0-T iat 
OLP0-T ai 
6660-1 OL 
60€0-1| 8 
aot | 9 
6PL0-T ¥ 
¥L00-T z 
pe 
20 8 |e, 
19g 





‘(qovpiay) "9 9ST ye by + 408H% “prow o1z4tO 




















GhF-1| OPF-T| Gh || 99T-T| Z9T-T 
€8E-1.E4E-1| OF | 6IL-1| SIT-T 
— | 999-1 PEE-T|ZIE-T] SE | 940-1 920-1 
619-1 | 189-1 89Z-1|8S-1| O€ || 9€0-T 
O1G-T | Z1g-T GIZ-1|80Z-1| $% || 66-0 
I Deore 0% ot 
: oO *ya00 
‘1p “dg| “ap ‘dg |? Be “Ip ‘dg 
“(gafejopueyw 
£00997) ost PUR get Zt 7B by + FQID%H “PIOW orummoryH 
|| €1€-1] Sp || 80G-T] O& | TL0-T| OT 
|| 08%-T| Ob || T4I-T} 9% || $80-1] 
€FE-1| OS || ShZ-T] GE || THT-T] O03 || 400-1) T 
40 | "LO LO Lo 
PAT G & & Gen | z Ger 
0 | 19% | x0 te] QP | so as | QS | 30 as | DOS 
*yW90 10q| ‘yueo Jag}! "yUu90 J9g| *JU90 19g 





*(Aajuvyg) by + 40%10%"N ‘ALYNOUHO-Iq WAIGOY 
"panurjuoro—SO4VULOIT HO 


*MOO0d-LAMI0d SLSINAHO 


V6L 


ZO 


a ee, bo ne 
91€0-T 


“Ip “dg 


\ 





‘NOM 
jo "juU90 10g 


GZ-€ 








“NOM 


jo “yu00 10g 


| GTO-T 
"In ‘dg 


0 eee 
‘(qosnei[qoy) “OD oS 3@ DY FNOM ‘ACINVADN NAISSVLOg 


0L96-T 
8916-T 
STR6-T 
OF86-T 


‘Ip ‘dg 





“ACINVAOOUNAY ANY AGINVAOIVAAT 





| OL86-T 
0686-T 
0-91 | 0066-7 
9-01 | FI66-T 
1-6 €266-T 
0-8 | 0€66-T 
‘NOH 
Jo “yuwe0d]| “up ‘dg 
tq 4} 





‘soprluvsg 


jo "yu09 
aq 











| 0F66-T| 0-4 | 0266-1 | €.% 
| 9666-1] 9-€ | €166-T) 1-% 
8966-1] B-€ || F266-T) 0-8 
8666-1| 0-€ |) GL66-1| LL-T 
| $966-1| L-% | 8166-1 | 99-1 
1966-1 | &-% 6166-0 09-1 
‘NOH || ‘NOH 

‘IN ‘dg [yo ‘yue0|| “1p “dg | jo "yu90' 
103d lag 


‘(e1Q) bv +NOH ‘PIOW ofrpAquUBAH 





F82S-T 
LVPP- 1 


‘uy ‘dg | yo yue90 





OF 819E-T 
c¢é 816Z-T 
a (ite) 


10d 


0€ 
GG 


ba hue) 
"uy ‘dg | Jo ‘yuev 


10g 


[e00z-1) 0 lozeo-1| ot 
G9SI-1|} SI |9St0-T| & 
GION | *GIOND 
"1p ‘dg {jo yuo | “ap “dg | Jo “yueo 
0d || 10d 


“(zuviq) *) 99-11 ye by + 79ND ‘epraxaoTtyD zeddopH 








€19e.T “pyes 
Z00€-T aka 
“ae ‘GIQ00 JO | 
Ip “dg 198 tar | 


| 


CF2s- 1 
6LS1-T 


“ID ‘dg 















| 

| 0% 1660-T OL 

ai 9660-1 g 
"61900 Jo “IH ° "61900 Jo 
“quedo 107 a ‘dg le log 


‘(zuviq) ‘DO oS 41 8 DY + JON SOPILOTYHD FIBQOD 


*“MOOd-LHMO0d S.LSINGHO 


C6T 


yyStom Aq “41190 || 

aod 13 [OYOoR = | 9I8. 0% O8L- 08 
O€8- 0 | P08. 0¢ B9L- 06 
838. OT. |' Z6L- OF 1} 99L- 00T 








orto OUT | eos “100V 
"IN ‘dg jo yuo] “1p “dg | jo yu90 | “ay “dg | Jo yu90!| “1p “dg | Jo “yua0 
. leq || 19] | 19g 10g 












| | 
CLZI-T| OZ (||ZE60-1| ST ree OL ||$6Z0-T| ¢§ 
COZI-1| 61 ~ 9980-1] FI |ZFSO-T] 6 FEZO-T: 
9EII-T SI |0080-T| SI |\6L40-T] 8 9110-1, “€ 
L90I-T LI PELO-T} ST |!LTFO-1T) 2£ 9T10-T z 
6660-T 91 6990-1) If |\9S€0-T) 9 8900-T I 












‘beg - | ‘beg— || ‘bee— Pe, 
Ip ‘dg | weg jo || ip ‘dg| yeg so || 1p ‘dg! yeg Jo ‘In ‘dg 38g jo 
*yU900 cch @ "yU99 19g "yU90 138) | |"}U90 19g 








a ee ae | ee eee | a 
“(BIN9S) “D OST e DY +9(NO)aq?y ‘AGINVAOONUTA WAISsVLOg 


(\TS8I-T| €% ||TSEO-T| ST 
ZOST-T 0€ 99ZI-T) 2 |\TLL0-1| FTI /STE0-T 
GELT+T 66 | GOGI-T; 12 GILO-T| €T | 

P99T-T 8% 6E0I-T; 02 | €990- IT} GL | 8020-1 
96ST-T 1G | 9L0T-T| 61 G6c0-T) IL | &¢10-T 
6ZS1-T 9G ||\FIOT-1| 8 | 8ES0-T| OT €010-T 


Z9FI-T GZ 6960. T] Al 380. U 6 |ES00- TL 





re 
Oo 
N 
oS 
re 
mN OD Hid © rt 0 








"uy ‘dg |"yu00 10g 











| 


| SS ee ee es 
aiae 1} #&@ ||1680-1) 91 |\9zF0-T : 
"IN ‘dg | “41900 





"In ‘dg | he c)s) req "Ip ‘dg | "7199 raq| 








‘(UIqOS) *O O&T Ie DY +9(NO)aq% y ‘ACINVAOINUAY WAISSVLOg 
"panurjuoo—S9pluslsyg 


“MOOd-LEM00d .S.LSIMAHO 96T 









| ‘| ¥e80-T| 
GOTE-T} FE | GEEZ-T] 92 |I6SST-T| SLI ||1990-T| 8 
TS6Z-T] ZE | 9612-1] FS (IISLEI-Il 91 16f0-T| 9 
GPLG-T| OF ||TFEL-1] GZ |\O6GIL-1] FL || #ZE0-T| F 
LESS-T) 8S | 8F4T-1] 0% |/1101-T| ZI T910-1|) & 

















___._| 8 ats?H || “TIStH | ats? 8 *a1s°H 
I “dg | Jo “yuo |) 19 dg} Jo “yuao || -1y “dg] yo “yua0 | "In ‘dg | jo “yuae 
10g 19g Jeg | og 


| | 





“(Vq10IS) ‘OD of ttt 9" DY +9 yIS*H ‘PIOW OLoT[IsonLy, 





| 


eceo-t | sze-¢ || 1220-1 | 91-2 || 


ort0-1 | gor-1 





Fes "werte } 2s. Pin’ ; 
19°43 | wtoow || 70°48 | -qu20 0, ip “dg | gt 


"JU90 JOT "yueo 19g 





DY +ARN ‘AaIUOATYA WaAIdOS 





| | | 
ZLZ-T o¢ || F80-1 | oT 
818-1 OF LITT || wot | 
‘ se, “AM JO ee “aH jo “rn * | “AM Jo 
1) ‘ds aa Jag 1p ‘ds que0 190g | 19 ‘dg | *yUlao 18g 


| 





‘) 81 38 DY +A ‘aaru0oATYA WAIssyLog 

















*SOprmmonty 
| | | og-0z | 20-1 
0G-Z4 | SZ-T | OL-GG | 6I-T || 04-2E | SI-T | OF-4LT 90-T 
09-69 | FZ2-T | 02-Z2S | 8SI-T 08-FE€ | ZI-T | 0¢-FI c0-T 
04-99 | €2-T || 0€-6F | LI-T 06-1€ | TI-T || 09-IL | FO0-T 
08-€9 | GZ-T || OF-9F | OL-T || 00-62% | OL-T | 01-8 €0-T 
06-09 | 1Z-T || 0S-€F | SI-T OL-9Z | 60-T | 08-¢ 60-T 
00-89 | 0Z-T | 09-0F | FI-T 0Z-€Z | 80-T | 06-6 10-1 
‘AH | “dH ‘dH oe ay 
jo “yuos | “1p "dg | Jo "yue0 | “1p “dg || Jo “yueo | “aH ‘dg | Jo "yua0 | “1H ‘dg 
13g | seg | 19g it > air 











‘(avy) ‘Oo ote by +4aH “SPIOW ofapAYaszonyT 


“MOOU-LAMOIOd (SLSINAHO 161 





19SSI-T 


6281-1 


PHIGI-T 
LI66L-T 
0610Z-T 
F9P0G-T 
LELOG-T 


OE 40 “dg 


6F60Z-T 


3 


Z9PGT-T 
LELST-T 
TLO9L-T 
98Z9L-T 
LTYS9L-T 
LE89T-T 
SltLt-T 
L8SELI-T 
Z99LI-T 
LEGLI-T 
GIZRL-T 
L8P81-T 
T9L81-T 
SE06L-T 
60E61L-T 
€8c6l-T 
LS861-T 
TEL0G-T 
TOFOS-T 
1190Z-T 





at Ip ‘dg 


69 
09 
19 
a9 
£9 
v9 
G9 
99 
L9 
89 
69 
01 
TZ 
GL 
€L 
FL 
GL 
94 
LL 
8L 
64 





"qU90 9g 





OLOTS-T 
18Z16-T 
oSG13-T 
EZB16-T 
F606Z-T 
S9EGS-T 
9€96%-T 
1062Z-T 
BL1E%-T 
6PVES-T 
OZLEZ-«T 
€86ES-T 
9PVZPZ-T 
80SHZ-T 
TLLb3-T 
PE0GS-T 
L669Z-T 
099GZ-T 
GE8S6-T 
G809Z-T 





8PEIS-T 


20 
OG 


“uy ‘dg 


“Et “1p ‘dg 


1218-1 
E6h1Z+T 
99L1B+1 
8E0ZB-T 
O1EZS+T 
£8923 1 
G98ZG- 1 
BZ 183-1 
00FES- 1 
E1981 
SP6ES+T 
LIZPG+1 
L8VPG-T | 
QGLbG-T | 
1209.1 | 
G829B-T | 
LVSSZ-T | 
6083-1 | 
ZL09G-T 
SEE9Z-1 
9699%-T 





08 
18 
28 
€8 
v8 
G8 
98 
18 
88 
68 
06 
16 
Z6 
£6 
¥6 
66 
96 
L6 
86 
66 
00T 


"yU90 IAg 





‘(uosuyor pesuviie $ [09IN) ‘0 5 3 by +£08% HS SUILEDATH 



































082Z-1| OO |SI9T-1| $9 ||0080-1, O0€ | 9210-1) 2 
OZIZ-T) &6 OZFI-1T| 09 $990-T,; 9G | OS10-T; 9 
O10Z-T 06 O€EL-T cg §/0€¢S0-T 0G | SZ10-T | ¢ 
GO6I-T; G8 jOFZI-T! OG |06€0-T) ST | OOTO-T; #F 
OOST-T| 08 ° |SFII-T; SP ||0SZ0O-T; OT |,$400-T; € 
COLT-T CL OcsOT-T OF /$2Z0-T. 6 /0S00-T| G 
OI9I-T; O22 GZ60-T| &€ 0060-1) 8 —$Z00-T T 

‘O*HO ZOHO. ‘O° HD || ‘CO*HO 

“up ‘dg | Jo yua0 | “1D ‘dg | Jo “yuao | “IN ‘dg | Jo yWe0 || “IH ‘dg | jo yu00 
Tog Ri § | 19g Tag 

(qoupiey) *O oct Iw DY +20%HO ‘PIOW oruis10,7 
*MOOd-LAMIOd SLSIWAHO S6L 


“GZ00. es ““ _ 08 AMOTagq 
*IyZ00- OST *yU90 Ted OF puB *yud0 IOd O9 MEAM OR, & 




















) | 
060-1 OT {uot 8 jss0-1 9 ‘ceo. %. |\610-1| @ 
®Ory| Comm °OrM | *orn| ‘OM 
. jo jo TK jo erin jo owy\e jo 
1p “dg yuoo || 79 dg yuao || 79 dg quoo || 79 dg “yuoo || 79 dg “490 
19g 19g 19g 19g 10d 








‘Cqovpiaxy § sramery) 
‘O of -61,9% by + ®OLyM “ALVaO] WaIssvLOg 


‘SOVBpOoT 










































81zz-1| 09 |logot-t| sr |logtt-1) og |tas0-1| ¢ 
Ot0Z-T GG P6FL-T OF (9760-T co sC|| [8€0-T OL 
€98L-T 0S OLEL-T cE S9L0-T 0G G6L0-T ¢ 
ar ary ary | On 
ao Oo oa @® = @ | oe ® 
m” hy" ~~ j mr" 
‘ID dg}. 28 Ip ‘dg| + 8 Ip‘dg| © 8 ‘ip ‘dg | = 8 
ee On om OF 
ie e" e | i 
’ g g 2, g 
*(MOTIOTVS) *O o9-L1 98 bY +F9IOZI WYN S9SooNnTYH 
“EQ8 HED Jo WB1em Aq “yueo 10d = —* $99200-_ 
000-T— °9°S 
68T10-T S TE8ZI-T 066ZI-T | 0S 
16€Z0-T 60*Z0-T OL : C9ZET-T Ig 
oS9E0-T cl | 6€S€EL-T (As) 
P88t0-T 0E6F0-T 02 | PISEL-T €¢ 
9€290-T 4 | 880FT-T pS 
69F7L0-T P9SLO-T 0€ Z9EFI-T cc 
80680-T ce | LEIFT-T 9¢ 
SITOL-T SSZOL-T OF | ZL6FI-T L¢ 
SI9LI-T cP ) | Z8ISTeT 8¢ 
"oe “ID ‘dg "Et “UD ‘dg | yu90 10g | “Ge “ID ‘dg | -Gy “IN ‘dg | ‘yueo 190g 
| 
*panurjuoo—UTIBIAT x) 
“M009-LaAMN0d SLSINAHO 661 











6898-1| $9 || szpp-I| se ||ezzt- Ho 
gce1-1| og || #8re-1] og || 9zg0-T 
69z1-%| So ||ste9-1| op ||e42z-1| 92 || ¢9z0-T1| z 
¥966-T} 09 || TZe-T] OF | e60z-1] 0% | €900-T| 
“S08 y | “8O8] rua SOc 
"IN ‘dg | yo “yua0)| “up ‘dg | Jo yua0|| «ap “dg | Jo yueo|| “1p “dg | jo “ques 
19g 19g 10g 194 











‘Coro Yy) “D 9ST yv by + *orH ‘PIO W OTPoT 





6SP-T.| FP 09Z-T 6% OLL-T FL 

















|| GL-T | Sh | TLo-T | 08 8II-T SI 
€14-1T | 8g PPP-T | Sh 6-1 | 8% Z0I-T om 
769-T | LS || 62h-1 | SP 886-T | 12 | 860-T 21 
FL9-1 | 99 FIP-1 | Te | 4G-T| 9% || 980eI | TI 
FS9-T | GG || OOF-T | OF 9IZ-T | 9S || LL0-T OT 
PE9-T | FS || 98E-T | 6E | 90Z-T| #2 || 690-T 6 
G19-~ | €9 |; Z18-T | 8E G6I-I | & 190-1 8 
469-T | ZS || 69E-T | 48 | GBI-T | 32 | SS0-T L 
649-T | TS || 9FE-T | 98 | G4T-T | IS |, 90-1 9 
199-1 | OG || 88-1] GCE  S9T-T | 02 180-1 G 
€rs-T | 6h || OZE-1 | FE  GST-T | 6 |, 620-T P 
GZG-T | 8h | 408-1 | €€ 9FI-1 | 81 220-1 £ 
B0G-1s| 27) || 96G-T:| Zt || LeTEal £T= || Sleady} gs 
16¥-T | 9F || €83-T | 18 421-1 | OL || 800-T| I 
Tr | ‘TH THI | TH 
"Ip ‘dg | jo"yu00)) «19 ‘dg | jo -yueo | «1p ‘dg jo'yueo | “1p ‘dg | JO "ya90 
I9q | Tog I9g 1 19g 


| 





*(qovpioy “Teo Soosdoy) ‘9 .G1 3" by + 1H ‘PIOW IlItpAqpoy 


960-1| or [910-1] 8 |pgo-t] 9 |l9e0-1| ¥ 610-1 
——<$<$<$<__/}_ | a 
| 

















| 





‘Ip “dg ‘In dg 


“SQN JO 
que0 19g 
“tue Idg 


M 

d 

i 

rea) 
“SOTBN Jo 
qu00 Jog 


or 

- 
we 
pds) £8 
| OF 


“EQTBN Jo 
yuvo Jog 

= 

o 

i) 

mM 
“EQN JO 








*(Yovp1ay £ s1outaty) ‘OD 69.61 38 by + “OIVN ‘aLVaO] WAIGOG 
*panu1quor—S94Vpoy 


“MOOG LAMNOd S.LSINADHO 006 


‘ 























41L-T| 09 | 084 0€ GLT-T| 0G |620-1) OL 

G1S-1} OS rFE.T| 98 oo. 1 _G@ ||HoT-T] ST | 80-1) 
"IVT JO "I¥T Jo ‘IVT 30 “IVI JO) ‘IVI 30 

‘ID ‘dg}| “yu90 ||*1p'dg} “yue0 ||" "dg *yUVe0 || 79°48 "yu90 | “IH "dg) “yua0 
Jog || 10g 10g | Jag | Iag 





















‘(SIMIAN “OD o$-61 I Dy + JIT ‘OPIpoy wUInrIy4AWT 





9SZ-T OF | SFI-T | GZ | 8c0-T | OL 
61Z-T ce | LITT 0Z | 080-T g 
281-1 0€ || _980-T ST _900-T | 1 

"ID * “‘TOYVT Jo “Tn ° ‘TOFT Jo S¥en.* “TOPT Jo 
aH “ds mt, a | 19 ‘ds “que0 19g Ip “dg | *yUu90 19,7 





*(QovTIOD) ‘9 9ST Ww IOVT “OPTLOTYD uniyy0rry 











O8¢-T | g¢ || 898-T | OF || 9GT-T | 0% || Z40-t OL 
00G-1 | 0G || ¥ez-T) 0€ || EIT-1 | GT | geo.T] ¢ 
(22S) hs hei ee | 
“IqTT “IQtTT “Iq?rT \ “IqrT 
"In "dg |yo yueo!! “19 ‘dg | jo -yu90}| “19 ‘dg |yo ‘yu90)| “19 “dg | jo “yus0 
zroq | aq oq | lag 





*(sIoWeIy) ‘OD 99-61 98 by +.1gry ‘eptuorg wNIyIWyT] 





LTE9-T 09 | Shor-T, Gh |89SZ-T) 0 PEIL-T, ST 





























OL19-T| 6S | SIlb-T Fh |'F9FZ-1] 62 FSOL-T) FI 
€209-1| 8G |\F668-T bh | G9EZ-T| 86 #160-1) S&L 
9489-1} 4G |\0L88-T Zr |18Gcs-T) 22 |F680-L' &I 
6ZLS-T| 9G |9FLE-T Ih | SGIZ-I| 96 (FI80-T IT 
Z8GG-1| GG | Z298-T OF |ZG0Z-1]) os +F€40-T OL 
6E7S-T| FS |/,TSE-L G6E | OS6I-T}] FZ (|1990-T| 6 
9629-T| €¢9 ||IIFE-T 8& |SFST-T) EG 1890-1; 8 
€S1G-1| ZG |S0ES-I LE ||9FLI-T] BS IG0-T) Z 
O10S-T| IG (661€-I 98 |PP9r- -1| 13 (|68F0-T; 9 
1987-1| 09 ||€60E-1 se ||ZPST.T| 0% |s9e0-1i ¢ 
ZPLP-1| 6h |886Z-1 FF isapt- | 62 |36Z0-1' > 
LI9P-T) 8h |€88Z-T €€  ‘BLEl-I| 8I 6120-1 € 
Z6PP-T| Lb |\SL4S-T SE ||46ST-T| LL. ||9FIO-T' & 
LOSP-T| 9F |/€49G-T TE | GISt-1] 9  (€400-T_ T 
“919 %eq || ‘919%0g | 919% | 19% ea 
"Ip ‘dg | yo"yu90 | 19 ‘dg jo *}190 | "19 ‘dg | jo ‘yae0 | 19 “dg! jo “yuU00 
19d | ag Ree | | Roe 












‘(2UBIq) “OD 09-41 18 DY + O%q “OPILOTYO oss198,7F 
*mOIL 


*MO0d-LAM00d SLSIWAHO 102 


‘OD OT 18 HOfepopuoTy ‘spxvauo sty WOIT y 
SSS 
Seol-T Il |\OTLO-Tx| 8 9€20-T £ 
LoI-T| S&T $60-T}| OL ||1Th0-T ¢ 8PLO-T z 
STII-T| Zt _ |/9180-1| 6 |iezeo-1 | ¥% |/zZ00-T] 


—_—_——— 


BOSH “103H ‘03H || | “8s 
“ID “dg | jo yueo}| “1p ‘dg | yo yuoo]| “19 ‘dg | jo yu90!| “1 “dg) | Jo *yu90 
19g 10g 19g 19g 


A  - | * ee 
"(qoRpI9H) * Aoporyosg) 
‘DO ods W bY +%03H ‘OPIAOTYD oranoszo py 


ee 
1€&-T | OG || LEL-1|) SHZ-T| Gz 
80¢-T es 01 06Z-T FIS-LT, SP || OLT-T]/ 68I-T| 02 
€9P-T mas g9 OSG-T Ehh-L, OF || 980-1) 8€L-LT| GI 


61P-T —- 09 PIG-1T|GLE-T| GE || 190-1) 160-T] OL’ 
GLE-T “— c¢ O8T-1T! 90€-T! oO¢ '/$860-1/ ShO-T| ¢ 


—_—_—_ —o—S OO CO Ce 


“"que0 E ; “4100 
: ? | Ig 2 “i Ing 
a es Oe 


"be F ‘% [Huy st *yU90 Jed jr *yu90 10d = q * * [OUT st "yu90 tod jr 13 “ds = w 


(CPR) *O oS1 w by + FOUN ‘OpILOTyO snouvsuvyr 





























| G8PG-T 1G Z6SL-T 8I GLL0- 6 
OFEE -T ce 8LEZ-T 9% 86PL-T LI F890. 8 
O€ZE-1 FE || PLSZ-T GZ POFT-T 9T || 1690. L 
IZIE-LT| $8 GLIZ-L| FZ LTET-1 ST || O1SO. 9 
GLOE-T o& 910Z-L|} €@ OZZL-T FI ZSP0- ¢ 
€06Z-T 1S LL61-T (WG SEII-T €I || sgso. 4 
P6LS-1 0€ 6L81-T 1% OFOL-T GL €¢6Z0- € 
0696-1 6% O8LI-T| 02 6F60-T IT || 6910. j 
989G-T| 8% ||9891-T| 61 || 6G80-T| OT ‘| €800- T 
‘S103 “F103 "F105 “103 
“Igy “dg | yo -ya90}| “1 ‘dg | yo -yua0]| «15 "dg | Jo ‘yue0 | “In ‘dg | jo *yua0 
Ia IO 19g 19g 





‘(MPPHOD) “0 9ST 38 by + %O3q ‘OprxroTyO untseuseypr 
ree St 

Sc9-T| OG ||1SF-T] OF {|loTe-1{ o¢ {|lT6T-T 04 |L80-T: 0 
C€S-T} Gh |L18-T] Ge ||LPs-1| Gz 1ET-T) GT j€F0-T 


—_—— | |] | SL 











WO wo oO wo | | eS 
= © = 0 io) =O / © 
ef} 9 oy kg 5 - : =| 
“UD ‘dg Wao Ip dg wae "Ip dg WE 6 19 'dg wes ID dg BPs 
ee" eg 28 eg'l] ise 
eee | 
*(s10TIe1y) 


‘D 09-6198 by + ZigSy ‘oplmorg wnisouseyy 


“HOOd-LAM00d .SLSINAHO 606 


-—_— eC CCC OCO3CV7V? eee ae ea ere rr Oe 


























68S6L- SLOT8- 00T 8°e6s- Z6P06- 29 
9L86L- S6Z18- . 66 O8S68- 90106. 19 
F9LOS- 9L918- 86 86168. L1606- 09 
8PPOs8. Ecsis- 16 92006. 6EL16- 6¢ 
‘TEL08- 6Z1G8- 96 6£206- erelé- 8¢ 
€l0ls- FOV - c6 0cr06- PPSI6- LS 
€6Z18- 1198+ $6 19906. oPLi6- 9¢ 
oLGIs- 8h6Z8- €6 €9806- 8E6I6- o¢ 
6P818- 8IZEs- c6 99016. O€1Z6- *S 
€Z1Z8- C8FEs- 16 L9ZI6- 0ZEZ6- eg 
9628. ISLEs- 06 cOri6- L036. cg 
89928. CcLOrs- 68 T99T6- 169Z6+ 1g 
S8E6ZE- SLZF8. 88 ScsI6- E1826 - 0s 
LOZE8- 6ECFs. 18 LEZ6- 6Z2£6- SP 
ELVEB- 86LP8- 98 O19Z6- CLSE6- 9F 
8ELE8- ccocs. ¢8 G16G6- TI6E6- | FP 
TO0OF8- | O1Ecs- $8 GEeeb- 6EZFG- | =F 
G9GP8- | FOCCS- €8 L69&6- TL£S%6- | OF 
IZSF8- | 918¢8- 68 CcOr6- S68r6- | 8& 
6LLP8- 99098. 18 66876. FOSS6- | 9 
Se0cs- | PHIE98- 08 CELPE- ooSscs6- | FE 
06298 - 19998. 61 €S0G6- €8196- (as 
GPSGs- 90898. 8h Sceceé- 19096. 0€ 
£6198 - 6F018- LL Gc9G6. O1E96- 83 
Gr098- 06Z48- 94 67696. 6FS96- | 92 
06298. O€G48- cl 8296. 08196- | 2 
ces9s. L9OLLB- FL PZG96- 10026. GG 
6L198- €0088- €L 80896. SESL6- 0% 
1Z0L8. LEGS8- GL 6E016- 6SPL6. 8T 
GIZLB- OLPS8- Th 6LEL6- 68916. 9T 
L818. 18988. OL 89916. 92616. FI 
PILLS. 62688 - 69 9616+ TL186- ai 
04618. SPI68- 89 G9Z86- 62786 - OL 
80288. F8E68- L9 69986. T0486. 8 
EPPs8s8. T1968. 99 €6886- 06686. 9 
91988. GE868- c9 VIG66- 66266. v 
$0688. 99006. 9 PSS66- Té966- | & 
€el6s- 91206 - €9 62166. 90866- | T 
*99¢- cena "IM A *999-9T Con tin Sy 1 
Soy. | 80 o-a | eet a Oe | ques eae 









‘QUSMBT puv IU) 
‘D ops eet PUT “D oo We bY + OHO ‘LOMOOTY TAUIOIT 





‘HOOd-LEMN0d .SLSINAHO £02 








! 


0690-1 ©) poywnqus | 0180-1 
0690-1 
0090-1 


‘Ip ‘dg 


8 SZPv0-1 
L OvEed-T 
“6(SON)VE 
jo “yueo “up ‘dg 
10d 











9 $920-T £ 

g OL10-T z 

¥ G500-T I 
6(fonug ‘2 (CON UG 
jo "yu90 “up “dg jo “yue0 

10d 10g 


a ta ce 1 WE ne: «SLL Seer SRS 
*(YOR]IOy)) ‘CO 99-41 98 DY + FON) eg ‘ALVULIN WaAlUVg 








6908-1 #9 
GO0E-T;) €9 | 
Gb6Z-T, 929 
8886-1 1e) 
G€8z-1T, 09 
1846-1 6G 
8242-1) 8g | 
PL9T-1} 49 | 
1293-1 99 
L9S@-T gg 
PLSZ-1 tg 
O9PZ-T; €9 
LOFVS-T og 
€9€%-1 1g 
00&Z-T OS | 
6722-1 69 
®ON*HN 
"Ip “dg | jo “yu00 
Ioq | 














3790-1 
(6690-1 
9gc0-T 
ZLS0-1 
(89F0-1 
SZP0-T 
Z8E0+T 


1620-1 


'|\GGZ0-T 


9890-1 


| 


| 


OFre0-T 





(120-1 
(OL10-1 


LZ10-T 


¢800-T 
_3F00-1 


861-1]  8F Jgort-t ze 
L¥IZ-T! =P /S9eL-T 1g 
‘|960G-1| 9F ||OTST-T 08 
GhOZ-T| Sh |/G9ZI-T) 62 
P66I-1; FPF |OZZI-1T, 8% 
ZPGL-T} Eh ||GLII-T) 2 
Z68I-1| Zr |/OSII-T; 92 
IP8I-1) Ih ||$801-T) $2 
OGLI-1I| OF |\OFOI-1) 2 
ZPLI-1| GE ||9660-T} $2 

F69IT-1| ge ||0S60-T| 2s || 
9F9T-L| 26 ||9060-T| 12 
I86ST-T| 9€ ||0980-T| 02 
(OSST-T| Ge {9180-1} 61 
ZOST-T| PE ||€4L0-1] st 
PSPL-T) 68 (6040-1) AT 

“ON*HN CONTHN | 

"ID ‘dg | Jo "yuoo | “dg | Jo “yua0 | 

| iog | 109g | 





nea) "dg: 


9T 
ST 


®ONTHN 
jo “yuoo 
10g 





*(YORTIO4)) *O oG-41 0 DY + FON F(FIIN) ALVALIN HOINOKKY 
‘SOPCIFIN 





(zue 


GZ 


$h22-T 


“SIOIN JO 


*}U00 10g 


Et) 


9D 09-41 98 DY + 


ne) ‘dg 


SLSI-1 


SIOIN 


02 
i 


*STOIN JO 
"yuo 1Og 


$660-T 
€6Fr0-1 


OL 
Sg 





"ID ‘dg 


“SIOIN JO 
“quedo Iag 


‘OpIIOLUD TOHOIN 


*MOOd-LAMOOd SLSINAHO 


F06 


919S.T cP PELP-T 
FOrS-T bP 6668 -T 


“6(fON)ND “ID * *e(fONDND “1K * “6(fON)UD 


JO “‘Qu00 10,7 JO "yu9o 18g JO *}u90 Jeg 





*(ZUvI) “CO oS-L1 DY + S(fFON)NO ‘ALvuLIN AWadOD 











Z99F-1| OF | OGTE-1| O€ ||9E6T-1| 0% | 9060-1| OT 
e © ae s SF 
. . . . . ° b a} . . “— 
Ip ‘dg S25 ap ‘dg S29 Ip ‘dg S29 1p ‘dg S&9 
SE: ae a - og 








"(zueiq) ‘O 9-11 98 by + (SQN )00 ‘ALVALIN LIVAOD 


*O.1N{VIIAU19} OUIVS JB S}[NSOI YORI) x 











f 
A a 
O&¢9 
wie 
w s* 








ZLES-T OF FEIS-T 
80921-T 0S 99G€-T 0€ 8160-T 
Site *(fQON)8D ant "G(fON)B, eta *6(fON)BD 
1p ‘dg JO *yue0 10g 1p ‘dg jo “yu990 ae 19 ‘ds Jo *}u90 Jog 








*(ZUBIq) “OC o9- 41 98 DY + 4(FON)¥O ‘ALVULIN WAINAVO 
"PanU24U0I—SOYVIYL AT 


*“MOOd-LAMIOd SLSINAHO COZ 


| 
goet-t oF |eort-1 ge lerears i 
6p |l6r9l-t oe (6980-1 oz |lzoz0-T| 9 
| 


GP LVET-T O0€ 6690-1) ST re00-T| 1 


| 
| 


- = , 


/ 
iS 


"ID ‘dg 





beg* (SON) SIC 
jo 
yU9V9 Ia 
he 
oS 
o 
nocd 
‘beg®(SON)SK 
jo 
*yU90 10g 





| 
i | 




















OFTES-T| OF Izo6t-1| 0% |/6980-T| OT 
L06G-T| 6% | 8841-T} 6L | $210-T] 6 
918Z-T| 83 ||L491-T| 8T 6890-1] 8 
OPTF-T| 28 ||4F45-T] 2G |/69ST-1T) ZT ||1690-1] -2 
966€-T| 9€ 029-1) 92 |\€9FI-T] 91 |Z0G0-T| 9 
SPse,T| SE |\G6hZ-T| GZ |6SEI-1| ST |\9ITFO-T] og 
ZOLE-L| PFE |SLeS5eT| FS |lgGZ1-1| FT ‘Tee0-T| + 
RGSs-T S& ||[93Z.1} 2  |iJGLI-1| eT L¥Z0-1| §€ 
QIVS-I| ZE ||ZEIZ-T| ZZ |\6SO1-1| ZI |E910-T| @ 
9ZLE-T| TE |/910Z-1T} 12 |\€960-1T} IL | 0800-1] T 
ey oe 2 | sy 
- ; Zo” ; Ao” ; - Bo : : ey ae 
I ‘dg O°8 Ip ‘dg oF8 In ‘dg oF8 In ‘dg Shes 
w § ss ef to 5° re) ge 





G199-T 09 


| 
E:T | OF | ZI9T-T | 0% 
ZL6P-T 0s I 


0€ | 0240-1 Or 








‘(Son)tor || oe | ‘9(EQN)Faq 
JO "yU99 Jog 19 ‘dg | JO “4100 19g 








“(ZUBIJ) “OD 99-41 9t by + 9(fQN)0q ‘atvaLIy_ (oluuay) Nowy 
*panu2jUoI—SO4VIZT NT 


HOOG-LEMI0d SLSINUHO 902 





1SZ-T 0€ 90Z-T GG 09T-T 0% 








fh z “EONS Jo mere ‘SONY Jo a < "ONS Jo 
1D ‘dg “4190 log 1p ‘dg “yueo Jog ap “dg *yueo lag 





‘(Zuetq) *O o9-41 8 by + SONSY ‘aLVULIN AAATIG 


QIZI-1| 8st (0620-1 ZI | 14880-T 


€Vril-T LT | 12L0-T Tr |) t60-T g 
OLOT-T 9T | 6990-T OT 19Z0-T ¥ 
9EFT-T 1Z 8660-T ST 9890-T; 6 | Z610-T € 
O9ET-T 0% 6260-T| FI 02¢60-T 8 | 8Z10-T z 
L8oL-T 61 0980-L| €1I |, §S#0-T L | ¥900-T T 
‘SONY "FONT |, ‘SOND | ‘SONN 
“ID “dg | Jo *yu90/} “19 ‘dg | Jo ‘yue0} “1H ‘dg | Jo yueo | “yy “dg | Jo “yue0 
10g log | og I 10g 





| 
1] 





*(qovpiey) ‘Oo oS ye DY + SONY ‘ALVULIN: WAISSVLOg 





| “1988-1 09 OF genie 0% 


| 
| BGES-T | 
[18h-T| ZL || 698-1] GG |.Z10%-T} Se || 2620-T|] ST 
TZLP-T| OL || PL0E-T} OG | S89T-T} O€ || 2190-1] OT 
18zh-T| G9 |/G0ZZ-1] SP |lzgtI-T| $2 ||Eesz0-T| ¢ 
Es eS = 2 
B B Bp =] 
tg | ee ll ce ak oe ee oe ec | ee 
Ip ‘dg aT Ip ‘dg = 29 Ip ‘dg F29 1p ‘dg O29 
ey p ey 6 PC) =) © =] 
cn er oO oo 2. 
4 5 5 5 





*Cauvmmepng) ‘0 98 3 by + 4(%§ON) up ‘ALVULIN SQONVONVIV 


"PInUr7U0I—SO4VIZL NT 


*“MOOd-LAMI0d SLSINAHO 103 
























/ / / 

GZP-T | OF £601 | 0€ —I8t-T 0Z $80-T OL 
OlF-T 68 | 082-1) 62 OLI-T| 61 9L0-T 6 
c6s-1 8¢ —89%-T | 8% O9T-T 81 890-T | 8 
I8€-T LE 4196-1 | LZ |OST-T; 1 690-T | L 
L9€-T 9€ | 9FB-T| 9% /OFT-1T| 9T 670-T| 9 
PoE-T cE €€6-T, 9% | TELL} Sf TvO-T, 
OFE-T PE | 66-1) FZ / 6ZI-L| FTI ¥E0-L| F 
O€&€-I | &€ SIZ-T|. 8S: || SIl-L| et GZ0-T € 
9TE-T GE 60Z-T (WG | cOl-T) GT L10-T z 
POE -T 1 | 661-1 IZ | $60-T| IT 600-T, T 
KS || | —|—]“' — 

‘6(£QN) || *G(£QN) || ‘6(£QN) | *S(@ON) 
"In ‘dg ag jo ‘Ig ‘dg| agjo | "Ip dg} agjo "Ip ‘dg | Ig jo 

*yU980 10g | *yU90 10g | 


| 






"(qoBpAey *[eo £ sioue137) 
0 of -61 98 DY + 4(FON)IG ‘ALVALIN HOILNOULS 


I 


GG0s-T) 68 s06r-1| 9% | 6880-T 
8966-1; 8€ || ZZ8I-T| $$ || L180-T 
O8IF-T; OG || 982-1] 4E || OFLT-L| %% || 9FL0-T| IT 
PLOP-L| 6h || O440-T} 96 || 6S9T-T] €2 || 9490-1) OT 
896E-T| 8h || 649Z-1; GE || 84ST-T| 2B || 9090-1) 6 
F98E-T, 1H ||68SZ-1| FE || 86PT-T| 12 || 4890-T 8 
T94E-L} 9b ||009Z-1| SE ||SIFI-1] 0% |/8970-T| 4 
699E-1| Sh || ZIFZ-1| Ze || SESI-1} 61 || 6680-1} 9 
4SCE-T| Fh || SZEZ-T} Te || O9ZI-1| 8 I || ZEE0-T, & 
> 
g 
G 














Q9FE-T| EF || 6822-1] O€ || F8IT-1) 21 || ¥9Z0-T| 
qceg-1| Zp || PS1Z-T| 62 ||GOTI-T| 91 || 4610-T| 
Q2Z8-1| IF |/0403-1| 8z || Se0t-T} gt || Te10-T 











GSTé-T| OF || 4861-1} 42 || 2960-1] #1 || $900-T| T 
“fONUN “CONRN, ‘CONEN|| “fONeN 
"IN ‘dg | Jo yu90|| “1p “dg | Jo yueo)| “15 “dg | Jo ‘yuao "ID “dg | jo “yue0 














10g log log | | Jog 





“(qoviqey “Teo $ yrds) 
O 0-06 38 DY + SONTN ‘ALVELIN WaAIdOg 


“panur.U0I—SOYVI4YL AT 


*MO0d-LAMOOd SLSINAHO 806 


d 


98F-0 | 17-8 | -G0-66 |Ghz-T | 128-0 | FE-LT | €Z-08 | OZI-T 
CLF-0 | 8-ZE | 6Z-8E | OF]-T | L1Z-0 | 19-91 | SH-6L | SIT-T 
€9F-0 | L1-ZE | EG-LE | GSEZ-T || L0B-0 | CO-9T | 19-81 | OLT-T 
ZcoF-0 | SG-1E | 8L-9E | 0€Z-T | 86L-0 | FHE-ST | 68-LT | SOL-T 
IfP-0 | 08-0€ | €0-9E | 9ZZ-T || 88I-0 | L9-FL | TT-4T | OOT-T 
O€F-0 | $Z-0E | 8Z-SE | 0ZZ-T || GLT-0 | 66-EL | ZE-9T | $60-T 
0ZF-0 | 19-62 | SS-FE | SIZ-T || 691-0 | TE-EL | SS-ST 
60F-0 | 66-8Z | Z8-EE | O1Z-1T | O9T-0 | F9-ZI | HL-FL | $80-T 
66€-0 | 9€-8Z | 60-5 | 908-1 | TST-0 | 96-TT | €6-€T | 080-T 
88E-0 | F4-LB | 9E-ZE 00G-T |} THL-O | 4G-IT | ST-€L | $L0-T 
8LE-0 | OL-L]G | B9-TE | S6L-T || ZEL-O | 149-01 | SE-ST | 
19€-0 | 14-93 | 88-0€ O6L-T || €ZI-0 | 18-6 Ig-Il | $90-T 
LG€-0 | €8-SZ | EL-0€ | S8I-T || E1L-0 | ST-6 89-01 | 090-T 
LOE-0 | 8I-SZ | 8E-6% | O8L-1 || FOT-0 | EF-8 $8-6 | 9S0-T 
988-0 | $S-FZ | €9-8B | GLT-T || F60-0 | TL-h 66-8 | 0S0-T 
9ZE-0 | 06-€% | 88-1Z | OLT-T || $80-0 | 16-9 €1-8 | Sv0-T 
91€-0 | GZ-EZ | GI+LZ | GIT-T || $L0-0 | GB-9 93-4 
90€-0 | 09-22 | 9€-9% | O9T-T || 990-0 | LF-S 86-9 | SE0-T 
962-0 | ¥6-13 | 09-92 | SST-T|| 290-0 | TL-b .| 0G-G |0€0-T 
982-0 | 6-12 | $8-#% | OST-T || 170-0 | F6-€ 09-% | &Z0-T 
912-0 | 9-02 | 80-42 | SFI-T|| 880-0 | LI-€ OL-€ | 020-T 
992-0 | 86-61 | 1€-€% | OFT-T || 820-0 | 6€-% 08-4 | STO-T 
962-0 | ZE-6L | FG-2% | SEL-T || 610-0 | Z9-T 06-T | O10-T 
942-0 | 99-8T | 14-1% | O€L-T || 010-0 | G8-0 | 02-0 | $00-T 
962-0 | 00-81 | 00-12 | S31-T || 100-0 | 80-0 OT-0 | 000-T 


> 
or) 
So 
> 
et 











—) 
x 
o 
. 

ei 























“gm Aq 7M Aq = ym Aq “ya Aq x 
‘Tred | 70%N | *ONH gt ‘ytod | °O8N | *ONH st 
“Sy jo *}ue0 | JO “yuo | “IH ‘dg ‘BY jo "yued | Jo “yueo | “Ip ‘dg 
I0g Ce i 10g 10g 








“$0°N = 1198- X °ONH 
‘(ey pue o8un'q) *O vi 9 by + SoNH SPIOW OM}IN | 





GLP 1 OF FZ0G-T 0% 
F86S-T 0S || 8988-T 0€ 8960-T OL 


ace s(fon)uz || wo. ‘e(fon)uz ||... t(fon)az 
m1 ‘dg jo *yueo Jog 19 ‘dg jo ‘queoaoq || 79 dg yo "yW00 19g 





(ZUBIA) “O 69-41 98 DY + 2(FQN)UZ ‘ALVULI N ONIZ 
“panUurzU0I—SOFRVIYT NT 


*“M0Od-LAMI0d SLSINAHO 6023 


PP-o8 
ce-G8 
9Z-S8 
ST-S8 
v0-G8 
6-98 
84-98 
€9-8 
9F-P8 
8Z-F8 
60-48 
18-€8 
89-8 
9Z-€8 
6-8 
€9-+Z8 
62-8 
16-18 
0¢-.18 
60-18 
9-08 
LS-8) 
08-91 
8L-Sh 
9L-EL 
6E-3L 
90-TL 
61-69 
99-89 
8-19 
¥G-99 


Jo ‘30190 
10g 


19-66 
19-66 
9V-66 
ve -66 
12-66 
L0-66 
06-86 
€£1-86 
€9-86 
ZE+86 
01-86 
P8-+16 
09-16 
€1-16 
94+96 
66-96 
00-96 
Gg -G6 
80-96 
09-6 
60-96 
09-16 
09-68 
04-18 
0-98 
GP-ts8 
06-28 
F-18 
86-61 
09-84 


029-1 
619-1 
8Ig-T 
LIG-T 
91-1 
CIS-T 
VIG+T 
elg-T 
o1G-T 
IlS-T 
O1G-T 
60¢-T 
809-T 
L0G-T 
90¢-T 
c0G-T 
F0S.-T 
€0S-T 
60S-T 
10S-T 
00¢.T 
c6P-T 
O6F-T 
c8P.-T 
O8P-T 
GLP-T 
OLF-T 
SUP-T 
O9F-T 
GcP-T 
OSF-T 
StF T 











110-1 
166-0 
116-0 
296-0 
££6-0 
vI6-0 
968-0 
618-0 
298-0 
998-0 
628 -0 
FI8-0 
861-0 
84-0 
891-0 
€S1-0 
6£4-0 
GZL-0 
O1L-0 
169-0 
€89-0 
699-0 
999-0 
€F9-0 
0€9-0 
119-0 
¢09-0 
€L19-0 
18¢-0 
89-0 
99¢-0 
PFS-0 
€€¢-0 
12S-0 
606-0 
867-0 


8L-E 


jo “yu90 


Jog 


“ponuzquoo—PlOW OLLI N 


“MOOd-LAMONOd SLSINAHO 





86-04 
08-69 
€9-39 
09-19 
0F-99 
0€-S9 
SZ-9 
£Z-€9 
¥Z-39 
13-19 
0€-09 
6-69 
87-89 
19-19 
99-99 
61-S¢ 
£6-0S9 
L0-$9 
GG-ES 
LE-3S 
€¢-1¢ 
TL-09 
68-67 
10-69 
9Z-8P 
67-LY 


ZL-9P- 


G6 -SP 
8L-SP 
I¥-¥ 
$9-€PF 





OIG 

















£090-T ral 9160-T 6 | 0920-T 9 || SZIO-T £ 
09F0-T LE Zes0-T a 80Z0-T g || €800-T z 
SLP0-1 OL 2620-1 4 | 9910-T 4 T700-L | T 
"1p ‘dg be “1p ‘dg ge | "1 “dg pee “19 “dg on 





"bez FOodH°eN Jo *yu09 10g 
“(BIIS) °O 061 98 DY + FOUHeRN ‘ALVHASOHY NaDONaXH{ WAIAGOG 


‘soyeydsoyug 





I (scro-1 | sGezt-6 9 120.1 ZS8-F 
ZI ZH0-1 |  F0L9-8 P FI0-1 | 8998-2 
OL ce0-L | OZFIeL Z 100-1 | P8ar-T 

0 000-T 0 


8 8Z0-T 9ETL-9 


"bez**o* "0 | ...- ‘SOrAtD || ‘bUzeO* HD | .1. way | 2O"H°D 20 
Jo ‘yuo A9g ap “dg jo *yu00 IOg || jo "yueO 10g 1) “dg yu00 190g 











*(YPVTIOD) *O o9-L1 by +402H% “PIOW OTVXO 

















OLST-T FZ GLIT-l) 8T F8L0-T| Zt 9 
8EPrl-T SG €POL-T 91 9990-T| OT 8920-T v 
90EI-T| 02 /||2160- G1608T FL FI |\6290-T) 8 z 
| bel 4Teg “bel yRg DL FWBg ‘Del ‘ITeg 
"Ip ‘dg | Jo ‘yueo || 1H “dg | jo ‘yuoo || ‘19 “dg | Jo yuo || ‘1H "dg | Jo “yueo 
10g | 10g 10g 10g 








*(ZUCI) “O oG-L1 3 DY +°0%0°Y “ALVIVXO KAISSVLOg 
*O4B[VXO 


*H000-LOM00d SLSINAHO T1IZ3 


S6EP-T 199Z-T . 961T-L| TL0-T 
Tl0eP-T GLSZ-T . O€ll-T| 19l-T) 
LOZP-T C6bS«T . S90L-T | ISL-T 
PIIPF-T STVG-T . TOOL-L | PL-T. 
Z0P-T BEES. T . 1660-1 | €81-T) 
Te6E-1 6966-1 . VL80-T | PL-T | 
OF8E-T 981Z-T . TT80-T 
O9LE-T Tll@-T . 6PL0+1 
T99€-T 9€06-T I ; 8890-[ 
$198.1 6961-1 . 1Z90-T 
98PE-T 6881-1 . 1990-1 
668E-1 LI8T-T . 80S0-T 
€1ee-T SPLI-T : 6PPO-T 
LZZE-T FLOT-T : 06€0-T 
Erté. T tO9T-T . €ee0-1 
6S0€-T PEST-T | €24- 9160-T 
9166-1 |StP-1 COPI-T . 0620-1 
F68S-T |ZEP-T L6EL-T ‘ F9LO-T 
GL8Z3-T OZP-T 6ZE1-T . 6010-1 
TELZ-1 |LOF-1 Z9ZI-T . ¥S00-T 











‘FodH St ‘queo sed jr “yg = @ $%Q%q st queo rad I -gy’'G =D 


“(qovpiey ‘Teo $ yryog) 
Od oS1 1% bY +?’ og HA PRE oTLoydsoyg 


Ey 








LEUT-T FG 1Z80-T | 81 6€C0-T or €920-T 9 
9L01-T €% 8110-0 LT G6F0-T Il 81Z0-T ¢ 
CZOL-1 GG 6Z10-T 9T ccro-T OL PLIO-T ¥ 
¢160-T 1Z 1890-T ST 6660-T 6 O€10-T € 
¢260-T 0G €€90-T | FI €S€0-T | 8 9800-T z 
9180-T 61 9890-T | €I 80€0-T 4 €F00-T T 
apg | 3 | ap-ag | | ap ag | EP | ap ag | ESS 








*bezr‘Fogfen jo *yu90 Jeg 
(voepeD "[8d SP1y9S) ‘O og ye by +F%ogseN ‘aLVHASOHYG aa 
*panu2rjUuoo— SO4eyadsoyug 
“MOO0d=LAMI0d SLSINAHO VAS 


‘ 





(*pirs) 
ESLT-1T| 6-F% 
LSOT-T} 2% 
€8SI-T| €Z% 
60ST-T| 32 
‘TOM 
"ap ‘dg | Jo “yu90 
og 





SErc-1 1% 
I9€L-T} 02 
6861-T] 61 
SIZL[-T} 8sT 
9FIT-T LT 
SLOT-T 91 
POOL-T ST 
‘OM 
“ID ‘dg | Jo "yu00 
19g 


ve60-T| FI 
$980-T| €L | 
9640-T| GT | 
LGLO-T Il 
8990-T| OL 
T6S0-T} 6 | 
$290.1). 8 | 
‘OM 
"ID ‘dg | yo "yu90 
10g 





8SF0.T 4 
26£0-T 9 
CZE0-T ¢ 
0920-1 v 
S610-T e 
Of10O-T z 
$900. v I 
‘OM 
"1p “dg | Jo “yu90 
19g 


i 
‘(TovTD) ‘D 091 1% by +10M “OPIMOTYO umnissvjog 


) 


008-1 | 09 || 998.1) oF | 99z.1| o€ || 6or-1| oz || ex0-1| oF 
O€F-T | SF | 60E.T ee | 20-1] 9% || 9TT-T| st || z¢0.1| 9g 
Tee II x i 1g TI ct Bf 
smc J aga PORT een fs JO liven atal JO |i kinks 0 
1 ‘dg Dh (oy) 1p ‘dg *4u900 | “79 “ds quae 1p ‘ds “yureo 49 ‘ds ie 
qo og | 0d 19] 19g 





i ee es 
‘(qovpiey) *¢.61 We by +igy ‘eprurorg MuIssvjyog 


G8)-T 
094-1 
9EL-1 
(a Oem t 
889-T 
999.T 
1t9-T 
S19-T 
169.1 
899-1 
9FS-T 


0S 
6h 
8P 
LP 
9F 
cP 
FP 
eV 
oP 
lie 
OF 


"FIDE 


"Ip ‘dg | Jo ‘yueo 
10g 


69-1 
00¢-T 
88P-T 
69PF-T 
OSP-T 
TéP-T 
elh-T 
S6E-T 
L88-T 
o9E-T 
9FE-T 
O€é-T 
STE-T 


6€ 
8 
LE 
9€ 
ce 
FE 
ete 
Ge 
T€ 
0€ 
62 
8% 
LZ 








19g 


10d 
"Ip ‘dg | Jo ‘yu00 


008 -T 
G33G-T 
01Z-T 
99Z.-T 
ZPS-1 
LZZ-T 
FIZ-T 
10Z-T 
88Iel 
9LT-T 
S9T-T 
€ST-T 
‘TPIT 


9% 
GG 
KG 
€@ 
GG 
1% 
0G 
61 
8ST 
LT 
9T 
ST 
FT 


“10d 
“ID “dg | Jo "yW00 
19g 














ANOHOOrMOAD 


i 
S 
a 
—s 

be 
ae 
@ 
o 


‘GQype1g) “by +¥Iold ‘SPIAOTYO oruryerg 


“MO0d-LAMI0d (SLSINAHO 


81g 


LTS). |S28F-T) Gh |/P84Z-T) OF ||9ZBT-T 
TITEL +1 ‘|\TL9¥+T! FF |/669%-T) 6% ||9BTT+T 
60TL-T OZSF-T| Sh ||996%-T) 8% SyOT-T 
I169-T ILEP-T| Sb ||GhPS-T] Lz 2960-1 


LIL9-T. POCP-1| Ih |\988S-T! 9% ||4L80-T 


8299-1, $G  6LOP-1| OF |6zze-1| 9% | €6L0-1 
Sreg-1| #9 |leeee-1) 68 |\2ztZ-T| 92 |\OTLO-T 
ZOI9-T) €G ||16LE-1] se |910%-T] €@ |\4290-T 





F86¢-T oS €S9€-T; LE ||TI6L-T}) 32 ||\S$FS0-T 
O18¢-T TS ||61SE-T) 9E ||\LO8T-T] 12 ||¥9F0-T 
OF9S-T OS (688E-T) GE | SOLT-T) 02 || ¥8E0-T 
TLbS-T 6h 2908-1] FE | GO9T-T) 6L |\S0E0-T 
coes-T 8p |881E-T; €& ||\80SI-T| 8s LZZ0+T 
PIG: T LY LIO€-T} GE |SLPI-T| LT TS10-T 
G86F-T = 9OF 6686-1) Te ‘STET. rt $400-T 


*rny * ‘Tx JO : ‘IM JO || | “Im Jo 
1p ‘ds "JUNO 10,J 'qu00 aaq)| “9 ‘ds | "WU9O IOI 


‘GIIQOS) “OD -12 38 Dy +1 ‘OPIpoOl wunisseyog 



























































199-1 018-1; 09 || ITh-1|F0G-T| OF || L4T-T|/S1Z-T| 0% 
G&9-T |C64-1|} 6S | 00F-T | O6F-T| 6E | 99T-T|Z0Z-T| 61 
T¥9-1T 084-1} 89 || 488-L|/GLh-T| 8 | SSL-T| O6T- | 81 
O€9-1 291-1) LG || PLE-1|09F-T| LE || 9PT-T|S84I-T| LT 
819-1 9F4-T| 99 || 198-1|SHP-T] 98 || LET-1)99T-1T| 9T 
PO9-T €EL-T] GS || GHE-T | TEh-T]| GE || 8BI-T| H9T-T| ST 
06S-T 04-1) 9 || 9EE-1|8IF-T] FE | EII-T|EPI-T| PFT 
8LS-1T GOL-1| €S || FZE-1|E0F-T| EE || TIL-1|ZEl-1L| €T 
G99-1 069-1] ZG || TI€-1|¢8-1| GE || OLT-T}/1ZI-T| St 
GSS-T 9L9-T; 1G || 00€-1| 028-1] TE | Z60-T/OLI-T| 11 
6ES-1 099-T, OG || 88%-T|¢ee-T| 0€ | 80.1 660-T| OT 
LZS-T SF9-T} 6h || 81Z-1| OFE-T| 6B | FL0-1/680-T| 6 
IIS-T 0€9-T} 8h || $9Z-T/9ZE-1| 82 | $90-T|8L0-T| 8 
66F-1 SI9-T 4H || GSS-1|G1e-T| 4% | 890-1|890-T| 4 
88F-1 009-1) 9F || ThZ-1|00E-1| 9% | 640-1|/8S90-1| 9 
ZLP-T P8G-1) GF || 0€Z-1|¢8s-T}| SZ || 1¥0-1/8FO-T| 
GOF-T OLG-1) FF | 0BZ-1|0LG-T| FS | €E0-1|/6E0-T| F 
OSh-T F9G-1) EF | 60Z-1| 993-1] €% || $20-1|080-T| € 
8EF-L GES-1) Zh || 861-1|ZhZ-T| 3B || L10-1|020-1| &@ 
GZF-T ZZS-1| Th || S8T-T|0EZ-1T| 1% ||600-1T/010-T| T 
° uk 5 
qo] | Be ee epee eee 








"HOM SI “uso tod Jr-y’g = q Op: SI ‘yuao Jod ji-y'GS =D 
*(yR]1exy) “Teo $yIqog 
‘UVMNIOWIUIZ) "O oS1 ww by +HON ‘oprxoipAH UnISssejyog 


‘MOOG-LEN00d SLSINAHO FIZ 


6 


SL ens 


























691-1) 1Z |/seot-t] tr |litco-t! 
€F0Z-1T S6E-9Z ||11IST-1) OZ |2960-T! Et LEFO-1| 9 
010Z-1T| 92 I€Pl-1I| 61 9880-1] ZI 2960-1; g 
€Z6I-1| 92 ZSEI-T| SL |\OI80-1) TT 0620-1| * 
OF8I-1| FZ SLZI-T| LT €€L0-1] OL {|\41Z0-T| ¢ 
89LT-1| ez P6II-T! 9L 6990-1] 6 SF10-1  Z% 
GL9L[-1I| 2% SIII-1| &T ¢890-I} 8 2400-1] Tf 
oes. "IOBN JO Il... "IOBN Joll.... . “TOBN JO flor Pal fet) 
1p “dg (W094 1p “ds hes coal a1 “dg cama i ds /-att90 20g 


essen 
"(qoRTI9) oT 3 by +19tN ‘Opr4olTyO wantpog 















} 
$9S-T) OG |/OTF-1| OF ||18Z-T] OF |'FZI-T! Oz 080-T; OT 
€8Py-1} Sh |lPPE-1] SE |\9%Z-1] ez |iczI.T ST | OFO-1I] g 
2 z 28 
. "dai © Bd e *da| > : ‘da| >» B Yo 
Ip'dg BF sg 1p ‘ds Ip‘dg BF sg 
ae a) 





_ 
“(govqiop) *D 0$-61 9 by +igeN ‘oprurorg unrpog 
1 een 























9F6E 2 €8 8F8E-% 06 T09G-2| 0-16 

8932-2 8 T807-3| 16 G699-Z) 9-16 

G196-T| G-€) 8992-3 8 GZEP-S| «ZB LOLG-3) 0-86 
660 -% 64 G61LZ-%, 98 9697-3) €6 |/€989-%! ¢.86 
9IZL-% 08 I90€-3) 48 GZ6F-% = 6 'SL69.z 00-66 
6LFL-% 18 T6ZE-%) = 88 €91TG-%! 6 1S09-Z) 0¢-66 
LOLI«% 68 \899E-%, 68 88ES-% 96 €809-%, €1-66 
*¥ 008° H ‘*0°0S°H ‘*O°9S°H *'o°s*H 

"Ip ‘dg | Jo yuo || “19 dg} jo “yuoo “Ip ‘dg | Jo "yuo || ‘1 “dg | Jo -yue0 

0g 10g wd 10g 


SSeS 
‘Cueyjvoryy pue uoloMeD) ‘|p STI by +? oeg7y ‘plow oTMeTES 





























G19%-T | €1-€€ “|| 9s1z-1 | sg.ez || g90t-t | ¥r-eT 
way roar 30 || wan row go |] an. ‘Toqy Jo 
ap ‘dg "4U00 10g wp ds “que0 19g ap ‘dg "7U90 19g 


‘Cause y,) ‘by +109u “Oprxoryg wntprqny 


“MOOd-LAMIOd SLSTIWAHO 


CIS 





vL-EL 
LZ-€1 
08-21 
€E-Z1 
98-11 
8€-IT 
16-01 
tP-OL 
16-6 
19-6 
91-6 
91«8 
9€°8 
C6-1 
GG. 
GIek 
FL+9 
FE-9 
r6-G 
€¢.¢ 
€1-G 
EL-d 
SE-P 
66-€ 
€9-€ 
€L-€ 
VL-% 
GE -% 
96-T 
9¢-T 
LT-T 
8h. 
6e. 


*OIISNUD 
*yuoe0 19d 99 





8I-LT 2-8 
6S-9L 96-1 
00-9T 89-2 
If-GT 68-4 
G8-FL IT-) 

€6-PL €8-9 
¥9-€L G¢-9 
C0-€L 92-9 
9F-3T 86-9 
96-TT VLG 
9F-TT 0S-g 
66-01 GZ-G 
SP-O0T 10-gG 
F6-6 LL-¥ 
PV-6 €9.-P 
€6-8 66-9 
€P-8 t0-P 
€6-4 08-€ 
P+) 9¢-€ 
66-9 E+E 
TP-9 80-¢ 
16-¢ €8-% 
TP. 69+ 
06-P GE-% 
Th-P IT-% 
6-€ 88-T 

€V-€ 9-T 

F6-% Tf-T 
SP-% LI-T 
96-T ¥6- 

LP-T OL. 

86. LY. 

67. €G- 

“Usy ‘O°8N 


*yue0 Iod QF. 





*yOO}J OIQnd aod “sq ; 


‘(eBun'yT Aq w0A18) 
‘OD ol wby+Horn ‘OplxorpAPH untpog 


AAA NN OO 


rwOoMAWDOMND 
Mm IN ON OO 


‘O*UN 
*e1}t, 10d 
“SULLY 


“MOOd-LEAMI0d SLSINGHO 


S9L-T 
09T-T 
SST-T 
OST-T 
ShL-L 
OPI-T 
SEL-T 
O£L-T 
SoL-T 
OZ1-T 
SII-T 
OLL-T 
SOT-T 
00L-T 
S60-T 
060-T 
¢80-T 
080-T 
GLO-T 
010-T 
$90-T 
090-T 
Ss0-T 
090-T 
Sv0-T 
OF0-T 
ce0-1 
0c0-L 
Z0-T 
020-1 
C10-T 
O10-T 
c00-T 


Ip ‘dg 





916 


——$—— LL 











L¥-€€ cs. 1P 80-042 G-32E OFE-T 
¥8-ZE c0-1P 01-61 0-9I€ SeEe-T 
0Z-2E 9Z-0F ZE-61 6-608 0€€-T 
L&-1€ 9F-6€ ¥6-8L 8-€0€ SZE.-T 
€6-0€ 19-8€ 9¢-8T 1-162 0ZE.T 
6Z-0€ 18-L€ 8-8 ¢-164Z S1é-T 
99-64 10-1 64-L1 F-G8Z% OL€-T 
20-64 8Z-9€ T¥- 41 €-614 cO€.T 
6€-8Z SF-GE €0-L1 GEL] 00€.-T 
18-14 LL-PE 69-91 9-19% C6Z-T 
P-L G0-F€ FE-9L 1 +29 062Z-T 
99-92% €€-E 00-91 9.99% G8Z-T 
80-9% 19-3 G9.SI 0-164 08Z-T 
TG.GZ 68-1¢ Té-St G-.SZ G1Z-T 
€6-4% LI-1€ 96-FL 0.0% 013-1 
9.4% cr-0€ 19. FL F-FES G9Z-T 
8L-€% $1.62 1Z-P1 6-824 09Z-T 
1Z-€Z 10-62 26-€L FEZ ocZ.-T 
€9-4% 64-84 8S-€L 8-114 0cGZ.-T 
10-32 69-16 $Z-€1 F-Z1G ChZ-T 
TG.1Z 68-93 16-31 0-102 OFZ-T 
96-02 0Z-9Z LS-ZL 1-104 C&Z.-T 
OF.02 0¢-GZ ¥Z-ZL €-96L 0€Z-T 
¥8-61 08 -#% 06-IT 6-061 CZZ.1 
8Z-61 OL-FZ% 9¢-IL ¢-Sst 0Z3.T 
64-81 OF -&% €Z-L1L T-O8T CIZ.-T 
91T-ST 01-32% 68-01 L-FL1 O1Z.T 
09-11 00-22 9-01 F-691 c0Z-T 
FO-L1 0€-1Z ZG-OT 0-F9T 00Z.T 
18.91 TL+0Z $6-6 ¥-6S1 C6l.T 
OL-9L GL-0Z 99.6 6-FSL O6L-T 
€9-ST €S-6L 1E-6 F-OST S8I-T 
 ST-ST ¥6-81 60-6 8-SPL O8I.-T 
89-FL 9€-8T 18-8 €- IPL GLI-T 
T@-Fr CC; LUe4T €¢-8 8-9ETL OLT-T 
“OrIjsnB *r ° 
ar i oe ainda’ SF O*8N ‘o*uN 
‘oapy tod ‘Ip ‘dg 
"SULID 


*pOOJ OIQnO Jod *sq'yT 


‘panuzju0o—OPIXoIpAW uwmntposg 


“M00d-LAMI0d SLSINAHO L113 





FZ.9¢ 0€-0L GL-€€ Z-1S 
OF.Sg GZ -69 8Z-€E 9-€€S9 
09-#S9 92-89 91-2 6-SZ9 
18-€¢ 16-19 6Z-2E &-81¢ 
Z0-€S 82-99 28-1 9-019 
€Z-.ZS 62-99 PE-1E 6-20¢ 
PP-1G T€-F9 18-0€ €-G6P 
$9-0¢ GE-E9 6€-0€ 9-L8P 
98-67 €9-29 66-64 6-617 
10-6P FE-19 PP -6Z £-2LP 
82-8P ce-09 16-84 9-f9P 
69-1 67-69 99-84 0-89? 
16-9F €9-8S FL-8Z F-1SP 
6Z-9P 84-LS EL-+L1] 8.PPP 
€¢.cr | 66-99 GEL] G+8EP 
G8-FF | 90-99 16-9Z 9-TEP 
9L-FP 0Z-¢S 09-92 0-SZP 
LY-€P FE-FS 80-9% ¥-SlP 
61-3P | 6F-€S 19 GZ 8-1IP 
OL-Z2P €9-ZS 9Z-GZ G-SOP 
I¥- LP LL-1¢ C8-F% ¢-86€ 
GL-0F ¥6-0¢S CP-F% [-26€ 
80-0F OT-0S C0-F% L-S8€ 
I¥-6€ 1G-6P G9-€% €-6L€ 
G)-8€ FP-8P GZ-E3 6-ZLE 
80-8€ 09-17 C8-Z3G ¢-99€ 
1¥-LE LL:9F CF -2G T-09€ 
G)-.9€ ¥6-SP G0 -22% 9-€S€ 
80-9€ OL-SP 69.1% GLE 
T¥-SE 1G-PP GZ-1G 8-O0FE 
GL-rE PP -EP G8 .0Z ¥- PEE 
,Ll-FE' F9-GP LV-0Z €-8ZE 
‘orysn “ys ‘ 
ines a a Sioeaetl SF O*eN ‘Oo*VN 
*O141[ 10d 
“SULID 


"y00y O1qnd 10d ‘sq'yT 





“panurjUu0o—O PIXOIPA HL wmunIpos 


"M00 \LAWOOd (SLSINAHO SIZ 


OC 

O18-1| 09 ||zeF-1| OF ||F6z-T| O€ |\64T-1| 02 {\z80-1| . OT 

009-1] 0S |jo9¢-1| sé ||pez-1] Gz ||szt-T] ST |/oFO-1| 9 
a : y 











7) 8 8 a) 8 2 & Zs 8 
© | Fer = Rew FP Re lB oe) ea 
Q Bog cP) me A Q HG | cP] ae Q mes 















Ere-T SEP-L 
8hL-T 02 ZEE-T ZCP-T 0g 
EF9-T 0€8-T 09 «|| «te-t OIF-T 6 
£891 CIg-1 6S O1g-T o68-T 8 
229-1 008-1 g¢—|s«008-T 188-1 LZ 
119-1 $8)-T 1g 062-1 698-1 9% 
109-T 014-1 99 || 61z-T ce. T SZ 
“169-1 092-1 cg || 69%-T 1¥E-T 4% 
089-1 ChL.T #S 97-1 6ZE-T £% 
OL9-T 0f)-T 9 LbZ-T cle. T pa 
099-T 6ThsT ra 98-1 008-1 IZ 
09¢-T GOL-T 1g | o7z-1 68Z-T 0% 
OFS-T 069-1 os || S1z-T 012-1 6I 
629-1 819-1 6F | Z0G-T 99-1 ST 
61S-T £99-T gr || «Z6T-T CFT LI 
809-T 0G9-T LP T8l+T £071 91 
66F-1 189-1 9F OLT+L 612-1 SI 
88-1 £29+T oF 6S1-T £0Z-1 FI 
S4P+1 019-T aa QhI«T OG6I-T gI 
g9F-t 16-1 &P LETT GLI+T ra 
9SF-T €89-1 GP 9ZT+T 091-1 II 
LPP-T OLG-E IF CIT-T CFI +L Ot 
LEP-T gcc. OF 01-1 ZEl-T 6 
9GF-T EFo.T 6E Z60-T 61T-T 8 
CLP-T 0£9-T ge 180-1 FOL-T L 
COF-T GIS.T 1g 010-1 680-T 9 
968-1 00S-T 98 60-1 FL0-T g 
P8E-T S8F-T ce || 9F8-T 890-1 ¥ 
PLE-1 C1P-1 ve || 980-1 €F0-T € 
£9€-1 Z9F-1 ge 20-1 020-1 Z 
19g. 1 OSF-T ve || B10-T ST0-T I 
‘OHYN ‘OF BN ‘OHYN | ‘O°8N 

st *gu90 aad 8T “yU90 rod “yu190 IOg | &T “yuo tod ST “4U1@0 aod “y1990 9g 


gt “NH “dg Jt “yg ‘dg qty ‘dg IT “INH ‘dg 







"(yovpiey ¢ yIqog) 
‘0 oI ‘bY + OHVN ‘OPrxorpAH wNntTpog 


“H00d-LYMN0d SLSINAHO 6136 














6622-1 LOPZ-T E8PZ-T GLGB-T GZ 
TOst-T Z6L-L y00Z-T _ plo0a-T 0% 
9FEL-T 9PT-T ZZ91L+T | PLOT -T ST 
$80-T 960-T ZZ0L+1 TLOL-T OL 
 9960-T | SPO-T | £€090-1 | 6990-T g 
“oP “GS “oGG “oGT * (*og)* Iv 
— | Mi eke a Tt ea Gc aeeeer jo “31990 IOg 





~ *(ssnoy) ‘0 9>— 18 by + *(¥o9)*1V ‘aLVHaTOg WAININOTY 
‘sopyeydrng 





$¢6-T 09 069-T| SP O€€-T| O€ GhI-L| STI 
G18-T c¢ T6h-L| OF Z9G-T| GZ T60-T| OL 
69-T 0S OLF-T| SE 00Z-T| 02 GrO-T| ¢ 


A “ TA 4 : +% 
ee [4g JO ||... TIS JO |! «rn - J4I§ J9 |).15 - [1g Jo 
se dg “yu90 Idd 1» dg *yu90 19g 1D dg }°990 18g a, dg ’ 
















*(OvypI04y ¢ sxoulary) 
‘0 09-61 9 by + “Jug ‘OpTpoy wntTyWU0I14g 





OZZE-T| OF 6861L+T| 02 €660-T| OL 
€E9E-1] €€ 08SZd-T| G6 6EFI-T] ST €S70-T| & 





“FIOIS “191g “*1O1S ‘*1918 
"1 ‘dg | Jo “yu90 ||"19 “dg | Jo ‘yu99 ||"IH “dg | Jo “yuo ||"1y “dg | Jo ‘yus0 
10g 9g ag 19g 





‘(qovpiey) ‘9 (ST Fe by + 01g ‘OPTLOTYN wntzU0I4g 























| | (| 
$69-T| OS 6r-1| OF ||ZEE-T| OF ||F0Z-T| 02 | 760-1 OT 
06S-1| Sh |\OIF-1| SE |\99z-T| GZ |\9FT-T| GT | 9F0-1|_ 9 
Re 28 Pe ne. 2s 
"Ip'dg wae 1p‘dg we 1p‘dg Bs @ ‘1p'dg| Y= 5 |\1p'dg BAS 
ao ae) Ww" O sie 5 SS de 
Lear) - > 7 7 = 
‘(qovpIay $ siomle1y) nee 


‘) 69-61 18 bY + Sigag ‘OpIMoIg wintzZUOI4YS 


‘MO0U-LOMOOd SLSINANO _ 064 











'SZZSe1| 68 9671-1] 92 LPLO-T 
ZL1IS°l| EF 6EFI-1] 9% 0690-T| ZI 




































0682-T 0G 9L1Z-T LE \18EL-T PZ ZE90-T Il 
8286-1 69 090Z-T 9€ EZEL+T £4 CLS0-T OL 
9916-1 SV FulZ-T cE S9ZL+T (a6 8190-1 6 
COLZ-T L¥ 8P6T-1 VE LOZI+T 1Z 09F0-T 8 
PtIZ-T 9F Z681-T €€ 6PLL-T 0% £0F0-T L 
€896-1 cr 9E8T-T GE Z60L+T 61 hEO-T 9 
{ZZSG-T PY 0841-1 1é SEOL-T 81 1860-1 g 
‘|Z9PZ-1 €P PoLL«T 0€ 1160-1 41 0€Z0-1 v 
ZOPS-1 oP OL9L-1 6% 0Z60-T 9T GLLO-T € 
EPES-1 Iv Z19T+1 8% Z980-T cT STLO-T z 
P82Zs-1 OF PSSL-1 LG. ¢080-T FL |/4S00-T] ¢ 
Fost ury Fostuy ‘Fogtury Fost ary 
‘Ip ‘dg |.jo yue0 || 19 ‘dg | jo *yu00 || "19 ‘dg! Jo yua0 || 15 ‘dg! jo “yu0e0 
10g Re | Idg 13g 







‘(yowiiey “Two $ YTS) 
‘0 oS 98 by + FOS* HN) ‘advHdtag WAINOKKY 


ee 























OSI.-T 3 «|| 460-T| 9T L¥0-T - 

SFI-T &Z Z60-T GI || Z40-T L 
€61-T 0g OST.T.):, 6S cs0-T| +L || 980-T| ‘9 
C8I-T 6% OSt-T IZ 080-T| &1 0€0-T g 
6L1-T 8% FZI-T 0% €40-T| ZI || Z0-T P 
ThE. LZ 9II-T 6I | 990-T It || 810-T € 
FOL-T 9% OLLT 8I || 090-T OL || SI0-T z 
9S1-T GZ POL-T|_ 21 __|| ¥90-T 6 900.T |. I 
"Ip ‘dg |"yueo 10g! | ap ‘dg |"yu00 10g | 9 “dg |-yueo 10g “ID ‘dg \"ju00 19g 












"byg4(Fog)aq%(ury) Jo *yue0 tog = “qua0 sag 


“Cyovpiey “Teo $ yIYOg) 
‘0 061 98 by + *(Fog)eq*(* HN) “aLvHaTag snoruTg WOINOKNY 











€ZP0-T 8E0S .F 6 

G860-T ¢Z00-€ 9 

IP10-T _ 810-1 S cus 

cote ‘W189 “Aquy “DYZL‘TBS 

1p ‘dg Jo “yudd INT jo ted 
“(qov]104)) 


*O oST 9¥ by + S(FOSIV HN “alvHaTAg WoOINIWATY WOINONKY 


*‘panuyuo—Sozyeyding 


‘“MOOM-LAM00d SLSINTHO 122 

















699-1 | ¥% £90T-1T | 91 9190-T 8 

G8SI-T | £% £660-T | ST OSP0-T L 
9F1Z+T 0€ LOGT-T | 22% £260-T | PL ¥8e0-T 9 
£902-T 62 LOPT-T | 16 PS80-1T | &T 61£0-T g 
O86I-T-| 8% PSET-T | 02% ¢810-T | &I ¥SZ0-T id 
868T-T LG T8ZI-L | 61 9T40-T | It 0610-T £ 
LT81-T 9% B0ZT-T | 8I 6790-T | OL 9Z10-T z 
8ELI-T GZ GeIt-T | At 2890-T | 6 €600-T if 
“19 ‘dg *yU00 "yuL90 "yu99 "}190 





10d "1 “dg lod ‘ap “dg 19 “ap “dg log 








‘be ¢ Fogng jo “yus0 Jag = "ued 10g 
*(GORTIOH *[VO SYIGOS) “Oo ol ye bY + PoSnH ‘alvuHatTAg uxarado0gp 








9S¢.-T 182-08 966-€P 
CPrr-T 189-19 GL1O-L1E 
LEE-T 91S -T #9P-1G G0Z+8S 
IlZ-T 10Z-T F08-FE 210-61 
8LI-T 89T-T 1596-624 9IP-9L 
CFI-T 9EI-T 611-9 619-€1 
OLL-T ZOL-T 8&Z-61 ZrS-OL 
¢10-T 890-T 16Z-€1 €86-4 
8e0-T FE0-T 168-9 6LL-€ 
“JIPOWT YO[OTA ‘JIPOYT WoeryH 
“begy 318g ‘avg ‘Ayuy 
— Ts Sp ee ae JO "yUud0 Jog JO “yu90 10g 


"ID ‘dg 





*(qoe[I9H) *D oST 3% bY + £(%QS8)419 ‘atVHATAYg OIMONHO 


"panur1ju0o—S94Vyalng 


bee 


*HO0d-LAW00d .SLSINAHO BOG 











686 -T OF PLI-T | 08 ZIT-1 | 0% | FS0-T | OL 
ZES-T 6£ 89I-L | 6% 90I-T | 6I || 80-1 | 6 
923 -T 8& T9L-T | 82 OOL-T | 8I || €F0-—T | 8 
61Z-T LE ccI-T LZ ¥60-T LT || LE0-T L 
E1Z-T 9€ 6FI-T | 92 880-T | 9L || 280-T | 9 
903-1 | G€ |) EPI-T | 9@ |, 280-1] Qt || 220.1 | ¢ 
00Z-T rE LET-1 | FS 410-2 | PL || 120-4 | »% 
€6I-T €e IgI-T | &@ TL0-t | SL || 910-1] ¢ 
L8I-T Ze GZI-T | &% ¢90-T | ZI || I10-t |- z 
O8T-T Te 8II-T | 1% 690-1 | II c00-T | TI 
19 ‘dg oF "IN ‘dg Sad” | "IN ‘dg fea | a9 ‘dg pes 








"be 1 Fogag Jo *yua0 Jog = *yudo Jag 
“(qovypiey) ‘OD ost wv by + Fogay ‘azvHatag ShOuUa] 
ee ee 


ITL0-T vL-IT 909-8 
999T+T OF .9% 961-61 6290-T 08-8 9LE-9 


€80T-T 09-LT TGL-3T 1SE0-T 18°G €96-P 





a ‘beg Weg | ‘weg “Aquy|| . “beg 38g | 3[eg “Aquy 
Ip ‘ds JO "yuo0 Teg | Jo ‘yU90 log 1p ‘ds JO *yU90 Jog | Jo "yue0 19g 
a 2$XSE 
‘amps) 

0 0G-9T 9% DY + 2(Fog)(FEN aq ‘ALVHdTO9 WOINONNY-OUUT 
CL 


| 

| | . 
9008-T 09 86CG-T| SF ene 0€ lyeet. u.- o 
0S0L-T cg 90SF-T| OF 9ZFZ-T GS ||FS80-T OT 
8FI9-T 0S C8LE-T] GE GZ8I-L 02 9240-T &g 











bj by by | 
alee or ee er eee 
-_ DA F aD 
ap ‘dg | 2&¢@ || -1p dg S88 1? dg| S23 ||tods Sg 
Pee 3 8 os ae 
© se od . Sd * te . 


‘(ZuvIA) 99-41 98 ‘bY + ®(FO9)%eq ‘aLVHaTaAg orNaa 
*‘panuryjuoo—Sozyeyding 


*M008-LEM00d SLSINGHO $8 












$£90-T 9189-9 
€290-T S8PP-G 
STPO-T P8SE-P 
0180-T 1669 -€ 
"uy ‘dg 








GEE +1 
TSFeT gg €lé-1 
OFP-T tg t0E-1 
0eF-T €¢ C6Z-T 
0ZF-T GG C8¢-T1 
OLF-1 Tg 913-1 
66¢-T 0G 896-1 
68-1 67 893-1 
08é-T SP 0Ga-T 
OL€-T LV PPG: 1 
09€-T oF TE3-1 
ocE-T Ch | F22-T 
OFE-T vP C1Z-T 
Téé-T1 ev 806-1 
‘ay ‘dg |"yue0 Jog) “19 ‘dg 


“4yeg “Aquy | ‘bezr “ITeg 
jo *yu00 Log [Jo “yUe0 A9g 








859Z0-T ZVZL+Z 
¢0Z0-T ZE6LL+B 
ZC10-T 9889-T 
0010-T 9620-T 
6h00-T | 8hPS-0 
“1p ‘dg | 3188 ‘Aquy | *bezr “418g 


“(qovy104)) 
‘) oG- LT We DY +2COSIVH “ALVHAINS KAININATY WAISSVLOg 


GV 00Z-T 8% 
IP 061-1 LG 
OF €8i-1 9% 
6€ GLI-T GZ 
8 99T-T ¥Z 
Le O9L-T £3 
9€ 0SI-T (AG 
cE PPL- 1 IZ 
¥E 9EL-T 02% 
€& 621-1 61 
GE IZL-T 8T 
1€ FIL-T LI 
0€ 901-T 9T 
66 ___—|| OOT-T cr 
"qu90 Joq|| “ap ‘dg "70190 19g) 











£60+% 
680-1 
610-1 
ZL0+T 
¢90-T 
9S0-T 
0G0-T 
FF0-T 
860-T 
ZE0-1 
€Z0-T 
020-T 
| €10-T 
| 900-T 





"1g ‘dg | “yue0 10g 


jo “yu0o Jag \jO 4u90 Jog 





AN O Him Or Om 


*bepFoguyy Jo *yua0 Jag = *9ued Jog 
*(qoBp1ey)) ‘OD 9ST 3 by +? OSU ‘ALVHATAg SAONVONV]L 


























9FES-T 1Z 80ST-T FI 0€L0-T L 
1673-1 0G F6EL-T €I €690-T 9 
O88Z-T 8hZ-GZ | LOTZ-T 61 | E865-5 GL .|| STS0-T ¢ 
SP8S-T| GZ || G86L-T St. || £91t-t II GLF0-T v 
GZLG-T| VG Z98T-T LT || €SOL-T OT 60€0-T € 
169Z-L| &@ GPLI-T 9I || Sr60-T 6 - 90Z0-T 4 
ZLFS-1| GG || G29T-T| ST _ || 8€80-T| 8 €010-T] TT _ 
*FOSsH ‘FOSSA ‘FOssN ‘Foss 
"mp ‘dg |jo"ym09 | “1g ‘dg |jo -yue0|| “1D ‘dg | Jo ‘yua0'| “19 ‘dg | Jo “yue0 
lag Ig Iog | | 13g 
*(qovpIey) “O 9ST 3@ bY + ALVHATOg WAISINSV]L 
REE TPT LD 
*MO0d-LEM00d SLSINAHO PSG 


o 


Ln 





GZI-T 0€ Z80-T 02% OF0-T 1Z60+T OL 
OZI+T 62 | LEO’ T 61 980-1 ZE80.T 6 
9IT+T gz || €20-T 8I ZE0+T LEL0-1 8 
Ett st LZ 690-1 LI 820-1 #¥90-1 L 
LOT+T 9% 790-1 9I $Z0+T 090-1 9 
G0L+T GZ 090-1 cI 020-1 190-1 G 
860-T ¥% 9¢0-T FI 910-T c9g0-I $ 
760-1 &% ZS0-T gL €10-T #1Z0+1 g 
060-T Ze 160-1 ZI 800-1 Z810-L Zz 
980-1 IZ PPO-T II 700-1 1600-1 I 
woaete "yu90 pa "4090 || cg a Fostex | -yua0 
Joan ‘dg | Md Jo “an ‘dg 0g Jo “an ‘dg jo ip ‘dg | 10g 





‘(qovjtoy) ‘Oeget we by +Fos*tN ‘aLVHaATAG WaAIaoOg 


"pyes 


0€80-T 


66-6 


‘Fosty| 
‘In ‘dg | jo "quaD | 


Jog 





|| 


0S10-T 
¥990-1 
6190-1 


‘uy ‘dg | Jo yuoeo 


ShZ0-T 
€910-T 
Z800-T 


c6r0-T 
OLF0-T 
8ZE0-T 


9 
¢ 
v 


‘Fos*u 
‘1g ‘dg [jo ‘yuvo 
10g 


*Onca 
Ref 


€ 
z 
t 


‘Fost*y 
"ug ‘dg | jo "yao 


Jog 





*(qovji04) ST 3 by +'os*y ‘aLVHaATAS WAISsVLOg 


9E9-T 
99SF-T 


OL 
09 


*DeZl 


is “HS 
ap ‘ds 


log 


F682-T 
9681-T 


0g 
OF 


PLZI-T 
9710-1 


0€ 
02 


GFEO+1 
PLIO-T 





OL 


“DeZT 
q1¥g 


‘ap “ds jo “yue0 


19g 


“‘bezI 
“19 ‘dg HS 


leg 


*(zuvd{) 
‘oS -LE 38 DY + %(FOSMOM ‘ALVHATOAG WAIWOUHD WAISSVLOg 


‘panurjwoo—S04BVYa[Ng 


“MOOd-LAMIOd SLSINAHO 


jo ‘yue0 





“Der 


. Q V1eg 
Ip ‘dg 


Jog 





Gas 











| 808-T L-O0¥ 09-91 
08S.T 0-89 PL LZ V8Z-1 8-LE ZP-ST 
0s¢g.T 1-9 66-92 69-1 0.SE 8Z-PL 
ESP. ¥-99 10-84 606-1 G-8Z €9-LL 
OLP-T 8-19 EL-1% I9L-T 0-34 86-8 
ERE. T 6-8P S6-61 9L1-T T-9L LS-9 
LSE-T | G+9P G8-81L GLO-T 1-01 Le-v 
BEE-T G-P OL-L1 9€0-T GG ZL+G 

*San%yW 10 G oO *Lan%y Jo 6 () 
mp dg | 80,8 | gusoioa || 2°88 | gio z0q | -yue0 dq 





*(jeuBqovyec) 
'O oGT We DY +£90%y ‘ALVNOMUVOOHATAS WAISSVLOd 


‘oyeuogrvooydrng 





























*bey‘’oguz jo "yae0 lag = “yued Jog 
*(qovjtey) ‘oO oST ye bY +’ QSUZ ‘ALVHdTOAg ONIZ 


*panurjUoI—S 9 FVYy drug 


"M00d-LEH00d SLSINTHQ 966 


zo 
z6r0-1| “ | 08-6 |[cSz0-T| “ | 66% 
gero-1t} “ | 89-8 || 020-1) “ | 0-% 
8990-1 |,0+TI| 60-ST ||6680-1; “ | 80-8 || 8hI0-T} “ | 18-% 
1690-T |o9-21| $9-IT ||ese0-1} “ | 10-4 || ZOTO-T| “© | 90.3 
TPG0-T [o9- ST) 94-0T ||L6Z0-1|o9-9T| 68-9 || T900-T | .9-ST) 66-0 








‘FOS ‘SOs t0g 
"up ‘dg |‘dutay,| yo yU90)| “up “dg | ‘dutay,| Jo “yue0)) “1H ‘dg |‘duray,| jo ‘ywe0 
10g J 10g 19g 





‘(JaLBAYY PUL S21) ‘DO o— I by+%og “OprXor zanyding 


























€968-T | 4-36 | BEE-1 | 4-FT || LOE-T | Sek 

| ZOE-L | €-3S | 18§-1T | G-PT |] OOS-T | O-4 

(poyernges) || 196-T | 1-23 || O€€-L | G-FT || 660-1 | 4-9 
I6E-1 | SLE || O9E-1T | 8-1S || 62E-T | O-FT || 863-T | $-9 
06€-T | 24-98. || 6SE-T | G-1Z || 82E-T | 8-ET || L63-T | €-9 
68e-T | 1-9 || 8SE-— | Z-1% || L4ZE-T | G-ST || 963-T | 0-9 
gse&.T | Z-GE || 49E-L | 0-1Z || 92E-T | S-ET || 96Z-T | 8-¢ 
188-1 | ¢-PE 9G6E-T | 9-02 | GZE-T | L-ST || F6Z-T | 9-S 
98f-1T | 8-€e || SSE-L | F-0% || PZE-L | 8-ST || 63-1 | &-G 
Gse.T | Ze || PSE-T | 1-0% || SSE-T | 9-ST || Z6B-T | O-G 
P8E-T | 9-2E || ESE-T | 6-6T || BE-T | €-BT || T6B-T | 8-F 
ese-1 | 6-1E || 29-1 | 9-61 || 1Z€-T | T-ST || 068-1 | 9-F 
Z8E-1T | FTE || TSE-T | €-61 | OZE-T | 8-1 || 68B-T | eh 
Igse-T | g-0€ || OSE-L | O-G6T || 6TE-T | 9-TE || 88@-T | TF 
oge-1 | Z-0e || 6FE-T | 6-8T || SIE-T | -IT || 483-T | 6-€ 
6LE-1 | 2-62 || ShE-T | 9-8T || 418-T | T-IT || 983-1 | 9-€ 
SLE-1 | 0-6% || LPE-T | FST || 9IE-T | 6-OT || 983-1 | F-€ 
LLS-T | G-8% || 9PE-T | T-8T || STE-T | 9-OT || F8B-T | T-€ 
9LE-1 | 1-82 || SPE-T | 6-LT || FIE-T | F-OT || E8B-T | 6-% 
GLE-1 | F-L% || PHE-T | 9-4T || ETE-T | Z-OT || 28-1 | 9-% 
PLE-L | 6-9% || SHE-T | FH-LT || SIE-T | 6-6 18Z-L | ¥@ 
ELE-1 | G-9% || SHE-T | T-4T || TTE-L | 4-6 08Z-T | 1-% 
ZLE-T | 0-9% || TPE-T | 6-9T || OTE-T | F-6 61Z-T | 6+T 
ILE-T | 9-S% || OFE-T | 9-9T || 60E-T | 2-6 8LZ-T | 9-T 
OLE-1 | 1-92 || 6EE-T | F-9T || 80E-T | 6-8 LLZ-T | ¥-T 
69€:1 | 8-F% || 8SEE-T | T-9T || 40€-T | 4-8 91Z-T | Sel 
89g.1 | §-FS || 4EE-T | 6ST || 90€-T | 9-8 G1LZ-T | 6-0 
L9E-L | 0-%% || 9EE-T | 9-ST || GOE-T | 3-8 PLZ-T | 9-0 
998.1 | 9-€@ || SES-T | F-ST || FOE-T | 0-8 ELZ-T | F-0 
egg. | Z-&% || PE-T | Z-GT || SOE-T | 8-4 TLE-L | G0 
79E-T | 0-% || SEe-T | O-GT || ZOE-T | G-4 || TLZ-T 0 
"g Jo ‘g yo ‘"g Jo ‘g Jo 

‘Ip ‘dg “ued “uy ‘dg "490 ‘up ‘dg | ‘yu00 "1p "dg | quao 
10g RGR 10g RCP 


‘(ouSvOBIL) ‘OD OST 9B %gQ UL ANYATNG 


*“MOO0d-LYMN0d SLSINAHO L3G 


j Ig «ES 
£9-29 
GST-Z2S 
99-19 
ST-19 
£9.09 
IT-0¢ 
69.67 
90.6F 
€9.8P 
00.8F 
LP-LP 
¥6.9P 
If. 9F 
88.oF 
LE SP 
G8 +P 
8-FF 
PL-€P 
0Z-€F 
99.3P 
80-3P 
0¢.1F 
€6-0F 
S€-0F 
11-68 
61-6€ 
19-8 
€0.8€ 


*708°H 
jo 
“ya Aq, 
*yU100 
10d 








0-1€ 





98-EP 
96-3P 
L9.ZP 
LI+3P 
IL-1P 
t€-1P 
16-0¥ 
8P- OF 
S0-0P 
69-6€ 
8T-6& 
GL .8€ 
GE -8E 
68-L1E 
CP-LE 
Z0-LE 
8S .9€ 
PL.9€ 
Th -SE | 
16-SE 
08-PE 
ce. FE 
88-€E 
I¥-€€ 
F6-GE 
9F-SE 
66-1€ 
GS- TE 











“€0S 
jo 

“ya fq 
he c)9) 
Iog 








AT OC. st mee 


“MOOd-LAWI0d SLs 
















i 





O€F-1 || Sh. LE 
GZP-T || 18-98 
OZF-T || 66-98 
CIP-T|| 14-8 
OL¥-L| FI-GE 
COF-T || L9-#E 
00F-T || 00.48 
G6E-T  EF-Ee 
068-1 98-28 
G8E-T || 83-ZE 
08-1 || 04-TE 
G18-T || IIT-1 
OLE-L |, 8F-08 
C9E-T || $8-6Z 
09€-T || 12-62 
GGE.T |! 89-82 
0SE.1 || 66-12 
She. 1 || 28-12 
OFE-T || 89-92 
GEE-1 || F0-92 | 
0€€-1 || OF-SZ 
GZE-T || 94-72 
0ZE-T || Z1-FZ 
GIE-T || LFS | 
O1E-T || €8-2z | 
GOE-T || 61-22 
00€-T || SS.1Z 
G6Z-T || 16-02 
06Z-T || 93-02% 
‘onova |\""OS*H 
ur jo 
3 ge 
3 5|| Ep 


OL-0€ 
59 +6% 
G1 +62 
69+8Z 
GG + 8% 
99-16 
66-13 
ER «9% 
GE - 92 
88-GZ 
6€ + SZ 
88-FZ 
9€-P% 
FR-E% 
€€-€% 
G8 GG 
0€-3z 
84-1% 
9-12 
€1-0% 
1Z-04 
69-61 
91-67 
9-81 
IL-8 
69-41 
10-41 


¥S-9T 


“€0s 
jo 
“ya. Aq 
“790 


og 


whe! 


| 





SPT -I 








08% /T | 
O1Z+T 
OLZ-1 
9Z+1 
09-1 
9%. 1 
093-1 
CZ T 
0FZ-1 
G€3-1 
083-1 
ZZ-T 
02-1 
G1Z+T 
01Z-T 
C0Z+T 
00%-1 
61-1 
06T-T | 
G8T-T | 
O8T-T 
GLI-T| 
O4T-T | 
C9T-T 
09T-T 
CGT.T 
OST-1 


‘onona 
we 
iA 
ost 


ne) ‘dg | 





00T 
"13 ‘ds X “yua0 Jeg 


“7 tad ‘3 = OT X “13 ‘ds X “quedo Jag 
2 ‘[ ted *3 oyur ya Aq oSvyusoied 419AU00 OF, 


‘(Ja[s] pue eBun'T) “O oct ¥ Dy +? OS*H “PIOW olanyd[ng 





‘FOS? H| 


sath | 19-61) 10-9 


96°81) 
1€-81 
99-41 
10-L1 
9€-9T 
Th ST 
€0-ST 
Ge -P1 
19-€T 
66-421 
0€-GL 
09-11 


| 06-01. 


61-01 


LP-6 


11-8 


(10-8 
| 28-2 


19-9 
96-9 
€Z-G 
67°? 
91° 
€0-€ 
0€-G 
LS-T 
€8-0 
60-0 


jo 
ym Aq 
“41190 


lad 


8P-STI 
C6-PI O€L-T 
GP-PL SZI-T 
68-EL OZIL-T 
9€-E€L GIL 
Z8-ZL OLL-T 
16-6L SOT-T 
TLZ-Ilt OOT-T 
91I-IL 960-T 
09-01 ‘060-T 
70-0L S80-T 
L¥-6  080-T 
06-8  GLO-T 
ZE-8 0L0-T 
€L-L | 990-T 
9T-L 090-T 
6¢-9 ¢CO0-T 
G0-9 O0S0-T 
cP-G SH0-T 
18-% OF0-T 
(L6-% = €0-T 
19-€ O€0-T 
(10-€  SZ0-T 
‘LP-G 020-T 
88-T STl0-T 
8Z-L OT0-T 
89-0 &00-T 
10-0 000-T 
“€0S | -onona 
jo nce 
"3a 4&q ott 
oy. | 2D ds 





INGHO 


~~ 












Fd 


G 


83 



























































|| ' 
| ong 96-69 | 061-T| €F-69 | 89.9¢ | O19-T 
66-66 | 69-18 G&E8-T|| OL-G8 | LF-69| G8L-T || 46-89 0€-99 S09-T 
04-66 | 68-18 O6E8-T | 0-8 | 86-89 | 084-1) TS-89| 6699  009-T 
Gh-66 | 81-18 G6E8-T | 06-€8 | 6-89 | GLL-1 || G0-89  G¢.cG | G69-T 
02-66 | 86 08 O0F8-T\| ZE-E8 | Z0-89| OLL-1| 69-19 8T-SS  069-T 
04-86 | 49-08 |GOP8-T! 88-28 | 9-19 | G9L-T || 1-29 | 08-49 G8S-T 
03-86 | 91-08 OLF8-1)| FF-Z8 | OF-L9| O9L-T | TL-99 9F-F9 O8G-T 
04-26 | 91-64 |ST¥8-T|| 00-28 | $6-99 | GS-1 | 08-99) S1-#9 GLg-T 
00-146 | 61-64 |OLF8-1)) 9S-18 | 89-99 | OG4-T || 06-99 08-89 OLG-T 
66-96 | €€-84 |SOPR-T! ZI-18 | ZZ-99| SFL-T| 6F-S9| OF. ES 9S-T 
09-96 | F0-8L| OF8-1| 89-08 | 98-99 | OFL-1 || 80-99 ZL-€9  099-T 
00-96 | GG-11| 6E8-T FZ-08 | 0G-S9 | GEL-T | 19-F9 6L-BS | SSS.T 
09-46 | €Z-11| 888-1) 08-62 | F1-S9| O€L-T | 92-F9 9F-ZG | OSS-T 
03-46 | 06-91 | LE8-T) 96.64 | 82-49 | SZL-T || G8-£9 SI-ZG | ShS-T 
08-€6| 49-94 | 98-1) 26-81 | SF-F9 | OZL-T| EF-€9 8L-1S OFS-T 
€P-€6 | 12-91 | GE8-T)| 8F-8L | L0-F9 | STL-T || 00-89 EF-TS | SES-T 
G0-€6 | 96-GL| FE8-T) FN-8L | 01-9 | OTL-T | 9-69 FO-TS | O€S-T 
CL-Z6.|L-GL| SE8-1), 09-41 | C-89 | GOL-T || 90-29 | 99-0 | SZS-T 
GS-26 SS-GL| ZEB-T) LT-LL | 00-9 | 004-1 | 6-19 8-04 | 0Z-T 
0-26 | GSE-GL | TE8-1) €4-9L | 9-29 | G69-T | ZI+19| 68-6F | STS-T 
01-26 61-4 | O€8-T O€-9L 6Z-Z9 069-1 | 99-09 T¢.6F | OLS-T 
06-16) €0-GL| 68-1 98-¢4 | 6-19 | G89-T | 81-09 ZI-6F | G09-T 
04-16 | 98-4 | 8Z8-1)| GF-SL | 19-19 | 089-T || 04-69 $L-8F | 009-1 
0S-16 | 69-1) LZ8-T 16-FL | 0G-19 | GL9-T || ZG-62 | FE-8F | S6F-T 
GZ-16| 6F-FL | 9Z8-T|| 1S-F4 | 28-09 | 0L9-L | FL-89 | 96-LF | O6F-T 
0%-16 | 62-4, | GZ8-T|| L0-F4 | 9F-09 | G99-T || 8-89 | 19-Lh | S8F-T 
0R-06/ZI-FL| FZ8-T! F9-E4-| IT-09 | 099-1 | 8-19 | 1Z-Lh | O8F-T 
09-06.| 86-€) |, €G8-T| 3-4 | 84-69 | GS9-T | LE-L9| €8-9r | GLF-T 
OF-06 | 08-1 | ZZ8-T|| Z8-ZL | Sh-6S | 099-1 | 06-99 | Sh.9F | OLF-T 
02-06/| €9-€) | 128-1) OF-ZL | OL-69 | SH9-T || EF-99 | L0-9F | S9F-T 
G0-06| 19-4 | 0ZR-T\| 66-TL | 12-89 | OF9-T || L6-SS | 69-GF | O9F-T 
G0-68 | 69-21, | GI8-1|| 49-1TL | &F-89 | GE9-T || 09-9 | T-Sh | CSF. T 
0€-88| 80-4 | OT8-T|| 9T-TL.| 60-89 | 0€9-1 | $0-SS | Z6-FF | OSF-T 
09-18.| 09-11 | GO8-T)| F4-0L | GL-L9 | GB9-T || S9-F9 | C9. FF | GHF-T 
06-98 | %6-0L | 008-1) GE-0L OF-L9 | 0Z9.L || LO-F9 | HL. FF | OFF-T 
0€-98.| SF-02 | S64-1/| 68-69.| GO-L9 | SI9-T || 69-€9 | G).h | CEP-T 
‘FOs*H| “f0S | -onova ||'*OS*H| “$08 | -onona ||"*OS°H, **OS | -onana 
jo jo UW jo Jo ur go JO ur 
ga Aq | “yar Aq i “ya Aq | “yan Aq é “gm Aq | “ya Aq + 
‘quo0 «| yuoo |, oft ‘quo0 | ‘yueo | oft ‘yuoo | ‘yue0 | oft 
yoq | aoq |) 4S|| roq | og | TO ES|| sog | sq | 19 SS 
“panuyquoo—ploy olanqding 
"M00d-LAM00d SLSINAHO 622 


28-1 
082-1 
814-1 


LLL-T 
94L-T 
PLAT 
GLL«T 
OLL-T 


89L>T 
9914-1 
€9L-T 
09L-T 
LGL-T 


PSL-L 
OSL-T 
9PL-T 
EPL-T 
OFL-T 


LEL-T 
€€h-T 
0€L-T 
LBL+T 
€3L-T 


“AYTABID) 
oytoadg 
JO ploy 
UB’ OAT 


009 
069 
08g 


099 
oss 
OFS 
0€S 
02S 


01g 
00S 
067 
08P 
OLY 


09F 
0SP 
OFT 
O&P 
0ZP 


OV 
00F 
06€ 
O8€ 
OLE 





"13 ‘ds 98.1 
jo poy olingd 
-[ng jo szred 
W}IM POXTUL 
SUTAq 604 0} 
OST 78 1zBAL 
Jo sjted QOT 





} 





61L-T 09 
PIL-T OSE 
OTL-T OFE 
SOL-T 0€€ 
00L-T OF 
689-T Og 
819-1 00€ 
199-+T 062 
vg9-T 082 
8F9-T 01% 
OV9-T 092 
0€9.-T 0SZ 
0Z9-T OFZ 
909-T 0€Z% 
€6¢-T 0ZZ% 
08¢.T 01% 
89¢-T 002 
99¢-T O61 
EPrs-1 OST 
0€s-T OLT 
OLg-T 09T 
067-T OST 
ELP-T OFT 
9SF-T 0€l 
will go 
f 0 ploy o1mn 
aranip fing yo stv 
jo ppy | AtH4 pexra 
us OATH) sureq 006 OF 


CGT 78 1078 AA 
jo spied QOT 





8EP-T 
0ZP-T 
86€-T 
988-1 


oLE-T 
LSE-T 
OFE-T 
9ZE-T 
Gl€-T 


L6Z-T 
08Z-T 
$9Z-T 
8hZ-T 
626-1 


O1Z-T 
L8I-T 
S9T-T 
OFT-T 
€LI-T 


060-T 
090-T 
c¢€0-T 
S10-T 
600-T 


*AYTAB.LD 
ogwedsg 
JO POV 
UB OATH) 


021 
OT 
OOT 


-[ng jo s}1ed 
TIA poxtur 
SUyod o0Z 0} 
ofl 78 108M 
jo syed QOT 








‘UHLVAA HLIM ALIAVYXY OMIOTMS 98-T AO 
GIOV GHL DNIXIN AX HLONANIG ANV JO (TOINLIA JO TIO) 
GIOVY OINOHATOS TUVdaYd OL HOIHM AM AIAV], S,NOHINY 


‘panurzjzu0o— ploy olanydarng 


MO0d-LAMNOd SLSINAHO 


0&6 


-[WIOYO OJ OpVU YOU SV OGL} OL], 


"SYIOM 04} UI opin3 yFno1 v 
8B popusjzu! ATUO ST pUv ‘plo” [eIOIOTIUIOD JOJ ynq ‘splow aand AT]wO 


‘oyeipAououL oq) Mojzaq ysul 


84jSUI}S OY} A0J YOUS Sv sTIvy 1oq}oF0q]e puv ‘plow uasneyp.ON 
jo oZvyus010d oy} JOJ opIns uleyziooUN Uv st A}LAvIZ OBOeds oJ, 






00-88 
97-18 
€0-18 
GL-+98 
IS-98 
88-98 
89-98 
¥9-98 
F1-S8 
66-8 
G8 .F8 
19-¥8 
€€-F8 
GL-F8 
¥8-€8 
GZ-€8 
¥6.38 
L1-Z8 
16-18 
L€-18 
6-08 
9F-08 
66-64 
F0-6L 
FE-8L 
6P-L) 
19-9) 


*€Og Jo 
“4u90 10g 


OFL6-T 
86E6-T 
OFE6-T 
8166-T 
466+ 1 
ool6-T 
€106-T 
€206-T 
2688-T 
9988-T 
GP88-T 
0Z88-T 
6418-1 
GBL8+T 
1998-T 
2698-1 
86F8-T 
S8es-T 
FSE8-T 
968-T 
8168-T 
FESS T 
0SZ8-T 
LSZ8-T 
$938 -T 
6F28-T 
OPZ8-T 





‘DO oG§ 


—|-———- - 


9996-T 
LOV6-T 
90F6-T 
8EE6-T 
6126-T 
L816-T 
6216-T 
806-T 
8168-1 
oE68-T 
0068-T 
FL88-T 
O€88-T 
GL18-T 
ETL8-T 
OF98-T 
CPSs-T 
EPS T 
TLE8-T1 
L0€8-T 
€968-T 
18Z8-T 
L6Z8-T 
00€8-T 
Z0E8-T 
$628 -T 
L868-T 





| "OD 008 








OFL6-T 
8196-1 
99F6-T 
ZOPF6-T 
PEE6-T 
0926-T 
€816-T 
Sel6-T 
£668-T 
9868-T 
0968-T 
0€68-T 
0688-T 
E88 -T 
L9L8-T 
1898-T 
C6S8-T 
9148-1 
8IF8-1 
€S€s8-T 
SOER-T 
9ZE8-T 
TSE8-T 
9PE8.T 
1S€8.-T 
SEs-T 
€6E8-T 





ye Ayisuog 


"49 £10 
€1°6-T 
8ZS6-T 
CoTé6-T 
2686-1 
O1€6-T 
9826-T 
€616-T 
€S06-T 
ZPr06-T 
1Z06-T 
$868-T 
OFr68-T 
8888-T 
E688-T 
oPL8-T 
L¥98-T 
ZES8-L 
99F8-T 
OOF8-T 
0SEs-T 
ZLE8-T 
98€8-T 
06€8-T 
88E8-T 
8LE8-T 
TLE8-T 


‘D 00% 


‘(eBun']) ussnevypIoON 10 Suruamny 
‘panuyuoo—ploy o1anyding 


“M00d-LAMI0d SLSINAHO 


LIF8-T 





"4810 
2896-T 
P8S6-T 
0296-1 
LEV6-T 
89€6-T 
0626-T 
0S36-T 
IZ16:T 
G606-T 
ZL106-T 
FE06-T 
0668-T 
ZP68-T 
CL88-T 
0618-T 
1698-T 
TL¢8-T 
6068-T 
9FPS-T 
86E8-T 
OZFS8-T 
LZPS8-T 
LEFS8-T 
8ZP8-T 
LEL8-T 


'D GIL 


[$3 


$e 


280-1 
OFL0-T 
9990-T 
oL90-T 
68F0-T 
90F0-T 
FZE0+T 
GPZ0-T 
00Z0-T 
9610-T 
Z610-T 
8810-1 
F810-T 
0810 T 
9LT0-T 
GLIO-T 
8910-T 
F910-T 


“Ip ‘dg 





0-0% 
0-81 
0-91 
0-1 
0-21 
0-01 
0-8 
0-9 
0-9 
6-4 
8h 
LF 
9-4 
G.F 
ad 
£+4 
ZF 
1% 





| 
| 
|| 


‘UIUUBy, Jo | 


‘yu90 19g 


O9L0-T 
9ST0-T 
oS10-T 
8PLO-T 
FPLO-T 
OFTO-T 
9E10-T 
GEL0-T 
8610-T 
FS10-T 
OZL0-T 
9LL0-T 
GI10-T 
8010-T 
FOL0-T 
0O10-T 
9600-T 
2600-T 
8800-T 
¥800-T 


‘Ip ‘dg 





0-9 
6°€ 
BE 
L-€ 
9-€ 
G-€ 
ane 
£-€ 
GE 
L-€ 
0-€ 
6+% 
8+% 
L:% 
9-% 
GZ 
FG 
€-G 
G+ 
1-@ 


‘uluuBy, Jo 
*yue0 190g 











0800-T 
9100-T 
GL00-T 
8900-T 
#900-T 
0900-T 
9900-T 
6900-T 
8¥00-T 
PF00-T 
0F00-T 
9€00-T 
6E00-T 
8Z00-T 
¥600-T 
0200-T 
9100-T 
Z100-T 
8000-T 
$000-T 


"Ip “dg 





6-T 
8-1 


Te 


‘UINUBY, JO 
‘yU90 19g 





‘O OSL LV ALIAVED O1dIOTAG Aa 
IOV OINNV ], 40 SNOILAIOS JO HLYNAYLG AHL DNIMOHS ATAV, 


*(1OMIWIBL]) “SD QGI ye ‘(ulUUR]) PIOW oIUUBy, 


“MOOd-LAMI0d SLSTIAAHO 


G&G 
































0686-T OFZ-LE 0S OSOT-T 968-PL 0% 
0€26Z-1 621 +66 OV O1SO-T 8PP-L OL 
OZ9L-T PRE «3G 0€ 000-T 0 0 
: ‘buy ‘ “buy 
yr Ayquy jo ‘ a Aquy jo , 
ip ‘d : "wg JO 1p ‘d : ug jo 
pvt | susmsea (282, || 7288 | aunt | AB, 
*(YORy.1a4y) 
*) oG-L1 98 bY + 9OTHIOMEN ‘A1VuLUV], WAIadoOg WAIssVLOg 
‘SOUVIZIV, 
6960-T 0Z 
0ZZE-T 6-LS 6102-T 6¢ 1160-1 61 
6S1E-1 LS 6S61-T 8 ¢980-1 8I 
€60€-T 9¢ O06I-T LE €180-T Lt 
1208-1 Gg OFSI-T 9€ 1910-1 9 
196Z-T FG T811-T cE 60L0-T SI 
$682-T1 €¢G 9ZL1-T FE 1990-T FI 
8686-1 GS OLOL-T e& €190-T €L 
Z9LS-T Ig SI9OL-T G& ¢990-T GL 
9692-1 0g 09SL-T 1é 1190-1 Il 
6693-1 67 COST-T 0€ 69F0-T OL 
8993-1 SP 6PPL-T 6% 0ZF0-T 6 
F0GZ-T L¥V €6EL-T1 8G TLE0-T 8 
LPPS-T 9P 8esl-1 LZ GZE0-T L 
LL1€3-T CV Z86L-T 9% €1Z0-T 9 
L1&Z-T vP LOSL-T cG ¥260-T g 
6922-1 eV GLILT-T PG 6L10-T P 
861Z-1 GV FELL LT GB 9E10-T € 
8E1Z>1 IP ZLOL-T GG 0600-T ve 
8102-1 OF OZOL-T IZ cP00-T i 
"1D ‘dg "9909H*O “1 ‘dg 890° n*oD 19 ‘dg “29° HO 


jo ‘yuoo 19g 


jo “yueo Jaq 


jo yao 19g 





“(WovpIaD) ‘OD oST 3 by + %O9HFO “PIOW oLrBzLVy, 


°) OSI LV ALIAVUD OlaIOGAG AM AIOV 
OINVLUV], JO SNOILATOS JO HLYNAULG AHL ONIMOHS WIAV, 


*“MOOd-LAMIOd SLSIMAHO 


GEG 


P19+T LPE-T IGI-T 
| 189-1 628+ T LEL-T 
£99-T Ole: T PEI+T 
8E9-T £6Z-T OLL-1 
PIS-T 91Z+1 160-1 
16P-T 692-1 780+ 
g9P-1 | ZPS>T ZL,0+1 
LPP-T 922+ 690+ 
9F+T 01Z+T 860-1 
90F-T G6I-T 920-1 
| 988-T O8T+T ¥Z0+1 
(998-1 G9L-T Z10-1 











9) ‘dg 


10g 





‘(Wov[19H) “OD o$1 W by + toug ‘eplsoTyN ofuueyg 
“ULL 





b96Z-T| OG | OTIZ-T) LE || ZZET-1| FB || #890-1 
8882-L| 6h | 8F0Z-T| 9€ || E9ZT-T| €% || 6290-1 
GZ8Z-T| 8h | 9861-T| SE || FOST-T| 2% || 9LF0-T 


€1 
ol 
Il 
OT 
6 
994Z-T| Lb || PS6T-1| FE SVIT-T| 12 || €@F0-T 8 
L 
9 
g 
¥ 
€ 
G 
T 


069Z-T| 9F G98I-T| L801-T| 02 OLE0-T 
¥29Z-T| GP OO8L-T| SE TE0l-T} 61 L1€0-T 
8996-1] $F 8ELT-T| Té GL460-T} 8 F90-T 
c6FZ-T| EF || 9L9L-T| O€ 6160-T| 41 I1Z0-T | 
LOVG-1L| BP LI9T-T| 62 €980-T| 91 8S10-L 
29€Z-1T| IF 8SST-T| 84 4080-T| SI COL0-T 

















162Z-T OF 66F1-T LG TGL0-T FI | Z900-T 
a9) ‘dg ba ‘IN ‘dg pty 19 ‘dg aa “Ip ‘dg she 





*beg “FO%g%eN Jo quad Jag = yU90 Jeg 
"CHIG9S) 061 38 Dy + SO%9%eN ‘aALVHaATOSOIN], WaIdog 


‘oped nsory.L 


“MOOd-LAMO0d SLSINHHO PEC 


¢ 





























o18-T 09 099-T SP O€€-T| OF —96T-T SI 
GSL-1 ph) cLP-T OF C9Z-1 co £60-T OL 
0S9-T 0S 00F-T cEé F0Z-T 0% Sv0-T| & 
‘CIGUZ *CIguz “Siguz || “Ciguz 
"Ip ‘dg | Jo "yuo || 1H “dg | Jo "yueo || 1H “dg | Jo “yueo || sy “dg | Jo “yue0 
log 10g 19g 10g 
*(qovpIoxy ‘Teo $ srottAryy ) 


) o9-61 9e by + “iguz ‘eptImorg ourzg 
































C8Z-T €182-T 1 A 
098)-T 0s PIG-T GLIZ+T 0% 
T8oe1 0€99-T cP ESI-T PPST-T | ST 
gcg.T LZSG-T OF 860-T 0860-T OL 
SGPT OFSP-T cE L¥0-T 69F0-T g 
998-1 099 -T 0g 666- 0000-T 0 
ra Sct "€OM Jo ot Bice “SQA JO 
P69) ‘dg eg) ‘dg *yU90 10g me) ‘dg "Iy ‘dg }Uu90 19g 
‘(gefoyepuayq § Teqeqog) 
‘DoW by + 'OMH “PIOW O1fssuny, 
| 299.1 09 O€S-1| OF FFI-LT) 02 
| 799-1 8¢ 608-1, 8& 8ZI-T| 8st 
OF8-T; Gh |G2g-T| 9¢ 883-1} 9€ SII-T 91 
1Z8-T| % || 46h-L| bg 89Z-1| F€ 160-T FI 
S84-1} GL || T4h-L| Zs 67Z-T| ZE €80-1 ZI 
SPL-1| OL ||ShP-T| OG | 082-1) O€ | 890.1) OT 
iiz°t; 89° || Ter-t | SP GIZ-L| 8% $o0-T ~ 
449-T| 99 || L6E-L| 9F F6T-T| 9% 040-1; 9 
WH9-T| $9 || PLE-T] PH | JLT-T) FE 920-1; F 
BI9-1| 29 || 296-1| SF .|'I9t-1| @ |\s10-T|. 8 
|. “beg ‘bez || ‘beg’: 1) i ee 
“ap ‘dg |‘ 1oug jo! | “1p “dg |‘F[pugso| “1p ‘dg |‘*[ougyo)| 19H ‘dg ‘*,ougyo 
*yU90 19g *JU99 19g | | yU90 Jag *yU00 19g 








“(qov[JeyH) *D OST w by + %[Oug ‘eprxoTyO snouuyyg 


“MOO0d-LAMNOd SLSINGHO 


GES 


Jeyea Jo 13 ‘dg 


. 


T= 


‘aon d SOV} WOMOVIJUOO OU Fey PIUINSSv SI IT 
Pp =P 


eC+a 


porgea 


ip puv ( 


P—-Qa- 


SI SUIYNIIP OF pasn Worynypos oy Jo (x) ouN]OA 9y1 usTy 
‘(p) “13 ‘ds Jo uolnjos v jo suvaut Aq (,p) “13 ‘ds oy 04 oynTIp 04 
potnbat s} 41 yory (2) ouINjoA Jo uoTyNTos Bo “1B ‘ds = ((f) JT 


“APIABINn IBMO'T B OF MOIYNIOG B o4NITIGC OY, 


C18-T 09 

4 PSL-T g¢ 

0S9.-T 0S 
‘ey Uz 


"I “dg | Jo ‘yue0 
log 














cP 89€-T 
OF ¢GZ-1 
cE 961-T 
"e1NZ 
jo “yueo || 19 “dg 
Jog : 








0¢ || OFT-T| ST 
GG 160-1 OL 
0Z cVv0-T ¢ 
*tyaz || *SyuzZ 
jo "yu90 || “1D ‘dg | Jo 4u90 
Iog I9q 


























| 0¢9-T c¢ Gcé-T cE | LETT cI 
99¢-T 0S 16Z-T 0€ 160-T OL 
88h-1| Sr || 8EZ-T| Go || StO-T| & 
0FL-T 09 OZF-T OF | 98I-T 0Z O10-T; T 
‘S1QUZ, ‘SIQUz, || “S1QUz, || J. *21Quz 
"In ‘dg | Jo ‘yua0 || “1H ‘dg | Jo -yu99 || uy dg} Jo -yu90 || “1H ‘dg | jo “yW90 
log og | 











| 


coo 


| Jog 


' 





*‘(qORIAexy “eo { s1etIeTy) 
‘008-61 8 by + *10uz ‘epIsoT YD IUurZ 


*“MOOd-LAMIOd S.LSIWAHO 


CHEMISTS’ POCKET-BOOK. 


237 


SECTION VI.—TABLE OF MELTING AND BOILING POINTS, 
SPECIFIC GRAVITY, SOLUBILITY, AND SOME OTHER 
PHYSICAL PROPERTIES. 

For contractions used in this Table, see p. 278. 


Abietic Acid. C44H 6405. [139°], [165°]. [A], [E], (B, [AA], [C], (Sa). 

Acenaphthene. Cj, 9Hg:CoH4. [95°], [103°], (278° i. V.). [4], LA hot). 

Acenaphthylene. Cj9Hg:CoH,. [A], [E], (Bi. 

Acetal. CHs3. ye (102°2°), S.G. 25 -8319. [W 4°6, 25°).. [a], [E]. 

Acetamide. CHs.CO.NH»5. [83°], (222° cor.). S.G. =~ 1°159. in 

Acetanilide. PhNH. CoH40. (Antifebrine). [114°]. (295°), [W *34, 149; 6°59, 102° 5°]. [A]. 

Acetates. A’=CoH30,9. All metallic acetates sol. in W except some basic salts) AmA’, 
[A], [E}. og tes (A), (E). CaA’oaq, [4]. CucA’s, decomp. by W. CuA’oaq, 
[A], (E). PbA',3 aq, [A dil.];, (A dbsol.), (KE). LiA'2aq, [A], [4]. MgA’o4aq, 
[A]. MnA’94aq, [A]. HeA ‘ong [W 25, 10°), [A with part. decomp.]. Ni acet., 
(A) KA’, a 229, 13°9°], sol. 3 p. cold ‘A., (EK). NaA’38aq, [W 26, 6°], [A 2°1, 
18°],(A). MeA’, (56°39), (57°5°), 8.G. 25 +9398, [W], [a], [re]. EtA!,S.G.49 +9253 (77° 1°), 
[W], [A], (2). AmA!', Normal primar “y, (148° 4°), S.G. *8963,(W), [A], (E]; Iso-primary, 
(137°), S.G. *8837, (W), [A]. BuA’!, WV. p., (124°), S.G. *9016; Iso-p., (116°5°), S.G. *8596. 

Acetic Acid. CH3.CO.OH. [17°5°], (118°29°). SG. (sol.) 91-0701; 45 1°0607; (liq.) 
1°0543. H.F.p. 105,290. H.F.v. 104,130. S.H. (0° to 100°) “497, rw), [A]: Glac. ac. is (zr); 
(E)if W present. Anhydride. C4,H,g03. (137°8°) at 755mm. S,G, 29 1°0816. [W 
when shaken. } 

Acetone. CH3;.CO. CH3. (56°53° cor.). S.G. 25 °7965. [wy], [A], [E]. 

Acetonitrile. CH 3.C:N. (81°6°). S.G. 25789. [Ww], [4]. 
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TABLE OF MELTING AND Bortrxe Pornts, Sotusiuity, Erc.—continued. 


Acetoxim. Me ,C: NOH. [60°], (135° i. V. at 730 mm.). [W], [AJ], [EF], [B]. 

Acetyl Chloride. C )H30Cl. (50 9° cor.). S.G.21°1377. Reacts with W. 
Acetylene. CH: CH. S.G.2# 420 (lig.). [W], [A], [CS], (CCly], [AmH0}, [B], [AA]. 
Aconitic Acid. C,H,g0,. [1869-1879]. [W 18-6, 13°], [A 80%, 50, 12°). 

Aconitine. Cs3H43;NO19. [183° cor.]. [W 13], [B or C, 18], [E 1°56), [A 2°7). 
Acrolein. CHg:CH-CHU, (52°49). S.G % -841. [W 2°5], [El]. 

Acrylic Acid. CHy:CH.CQ.H. [8°], (140). [wi. 

Adipic Acid. CO,H(CH, j4COQH. [149°]. [W 1°44, 15°], [W 7-73, 18°], [E +633, 19°], [A]. 
ZEsculetin. CyH,g04. Sol. of —, aq.; [W], [A], [4]. 

4Hsculin. C,5H;,09. [204°5-205]. Sol.of —,2aq.; [W], [(W — [A hot]. [E], [AA]. 
4#thal. V. Cetyl Alcohol. 

Agaricin. [W’], (5), [A]. 

Albumin. [W], (W, after coagultn.), (A), (E). [HCl cone.]. [KHOaq]. 


Alcohol. EtHO. (78°49). S.G.25-+79503. S.H. *615 Kopp. S.H.*6019 (16°-20°). H.F.p. 
58,470. H.F.v. 57,020. [w]. V. Tab., p. 482 et seq. 


Aldehyde (acetic). CH 3.CHO. (21°). S.G. 28 7876. H.F.v. 48,740. [w], [a], [E]. 
Aldol. C4Hg09. (c. 90° at 20 mm.). S.G. 28 11094. (w], [4], [E}. ; 
mer CO.C.C(OH) : C.(OH) 0 
‘ -H re ‘ é *) [W, 100°, 034 : 
Alizarin. C,H, 00.6 CH —= ¢H [290°] [ 00°, °034) [A] [E) 
Allantoin. CyHgN40s. [W °62 at 20°; 3°3 at 100°] [A]. 
Alloxan. C4llgNoO04aq & tag. [W)], [A]. 
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TABLE OF MELTING AND Borrrne Pornts, SoLusiLity, Etc.—continued. 


Alloxanic Acid. C,H4N205. [A.c. 20], [W], [£Z]. 

Alloxantin. CgH4N4073aq. [W], [4], [Z). 

Allyl Alcohol. CH,:CH.CH,OH. [-— 50°], (96°69. S.G. ,25. 8576. H.F.p. 31,200. 
H.F.v. 29,750. [w], [A], [E]. 

Allylamine, CH2:CH.CH2.NHp>. (56°), (58°). S.G. 25°864. [w]. 

Allyl Bromide. CH»:CH.CH2Br. (71°). S.G. 15 1°436; 2 1°459. H.F.p. — 340. 

.F.v. — 1500. (W), [A]. 

Allyl Chloride. CH2:CH.CH,Cl. (46°). S.G. 2 -9547; 29 -9379. H.F.p. 7100. 
H.F.v. 5940. [A]. 

Allyl Cyanide. CH2:CH.CH2CN. (119° cor.). S.G. 2*8491; 15 °8351. 

Allylene. Me.C:CH. H.F.p. — 39,950. H.F.v. — 41,530. [AJ,(W]. ([E 30, 16°). 

Allyl Iodide. CH,:CH.CHgI. (102°7°i. V.). S.G. 21°8696. (W), [A], [E], with slow 
ecomp. 

Allyl Sg Tidaigmanaciic os C3H5N:CS. (Oil of mustard). (151°). S.G. 2 1°028. [W], 


’ 


eae Compounds. AlsBrg, [c. 90°], (263°3 at 747 mm.), S.G. 2°54, [CSo], 
[A], [W]. ALCL, (180°-185°), [A], [E], (B). AloTIg, [c. 185°], [c. 360°), S.G. 2°63, [W] 
[C55], [A]. The normal nitrate, sulphate, acetate are [W]; most other normal and nearly 


all basic salts are(W). Al1Ets, une decomp. by W. 
Amido-benzene. F. Aniline. 
6, liq.) 


Ammonia. NH3. [— 75° Faraday], (— 38°5° press. le-s than 760 mm.). a 
“6234. [W 0°, 1050; 10°, 813; 18°, 727; 20°, 654]. HF. (NH) 11,890; [N,Lfs,Aq] 


20,320. [W],(A], (E]. ¥. Tab., p-177. 
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TABLE OF MELTING AND BorLtnG Pornts, Soiusinity, Etc.—continued. 


Ammonium Compounds. NHyBr, S.G. 15 2°327, [W 16°, 72], [A S.G. +806, 15°, 
3°1], [E S.G. °729, *2]. NH4Cl,S.G. 1°52, [W 10°, 32°8], [A S.G. +939, »°, 12-6], V. Tab., 
p. 178. NHyI, S.G. 24 2 498, (W), (Al. 

Amygdalin. Cg9H27N0j113aq. [200°], [125°-130° after solidfg.] [W 8°5, 12°), (EK). 

Amyl Alcohols. Normal, CH3(CHg)40H, (137° at 740 mm.), S.G. 2 +8282; Inactive, 
(CH3)9CHCH2CH,OH, (131°5° cor.), S.G. 25 °8135 ; Active, CEt(MeH.CH,OH, (128°). All 
“ Amy! Alcohol” is [A}. ; 

Amylamines. Ordinary, (CH3)9.CH.CH:.CHg.NHo, (95°-96°), S.G. 28 +7503, [w], [4]; 
Active, (Et)(CH3)CH.CH)NHo, (96°-97°), S.G. 2 +7725; Inactive, (96°-97°), S.G. 2 +7678. 
Diamylamine, (C5;H11)2NH, (186°-187°) S.G. 2 +7825, [W]; Active, (1829-1849), S.G. 
© +7873; Inactive, (186°-187°), S.G. 44°7776. Triamylamine, (C5H;1)3N, (2379), ( Ww) 
Active, (230°-237°), S.G. 13 °7964; Inactive, (237°), S.G. 43 °788; Tertiary, M2gEtCNHg, 

(77°5°-78°), S.G, 15-5 °7475, 

Amyl Bromides. Normal, Me.(CHo2),Br, (129°), S.G. 2 1°246; Inactive, MegCH.CHo. 
CHoBr, (120°6° i. V. at 734 mm.), 8.G. 22.1°026; Jso-, (118°5° at 756 mm.), S.G. 22 1°2193; 
Active, (117°-120°), S.G. 2£ 1°225. ‘* Amyl Bromide”’ is (A), [A], [E]}. 

Amyl Chlorides. Normal, Me(CHg),Cl, (106°), S.G. 22 °873; Inactive. MesCH.CHo. 
GHoCl, (99°8°-100°5°), S.G. 22-870; Iso-, (99°5°), S.G. 18 8801; Active, CH3.CHo. 
CH(CH3).CH Cl, (98°), S.G. 25 *886. 

Amylenes. 2-, Propyl-ethyl ne, CHg.CHgCH CH: CHog, (40°), Isc-propyl-ethylene, Meo 
CH.CH: CHg, (21°); s-, Methyl-ethyl-cthylene, Me.CH : CH.Et, (36°); u-, Methyl-ethyl- 
ethylene, EtC.Me:CH», (32°), S.G. 2 °670, Trimethyl-ethylene, Me gC:CH.Me, (36°), 
S.G. 48 °6704. Iso-amylene, (36°), S.G. ®;° *661. Diamylene, CioH20, (166%), 
S.G. 12 °780. Triamylene, C;5Hyo0, (248°), S.G. +871. 
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TABLE OF MELTING AND BorLina Pornts, SOLUBILITY, ETC.—continued. 


Amyl Iodides. Normal, Me(CH)4I, (156° cor.), S.G. 2 1°544; Iso-, (148°), S.G. 28 
1°510; Active, EtCHMe. ‘CHI, (1449-1459), S.G. 14 1 5425. “‘Amyl Iodide” is [W4, 


[A], [z]. 
may it Acid. CH»):CH.CH(CH3).CO,H. [45°], (185° i. V.). [W], [W hot], (A), 


Aniline. CgH;NHp». [— 8°], (185° cor.). S.G. 25 1°0242. [W 5, c. 15°]. [Most SoLvENTs. ] 


Anthracene. che [213°], (c. 360°). a 1: 17, 15°), [HOAc «44, 15°), ([B 1°17, 15°), 
[A *08, 16°], [A S.G. °84, 46, 15°]. [Oil turp.] (W). 


Anthraquinone. CoH G9 Co Hy. [273°]. (W), [A °05, 18°],[B] (W). Anthra- 
quinone Sulphuric Nehd. C14H,SO;. [W], [A], (4), (42504). 

Antimony Compounds. SbBrz, [90°-94°], (275°-230°), S.G. 28 4°148, decomp. W. 
SbCls. [73° 2°). O23: 5°), [W ; decomp. by excess], [A], [CS hot}. SbCI;,[— 6°], S.G. 28 
2°346, [very little W, decomp. more W]. SbI3, [167°], (401° at 760 mm.), S.G. Serge 
240 4°848; (monocl.) 240 4+768, [2 boilg.], [B. boilg. }, (C], [HIAq], decomp. W, [A, k 
with partial decomp.]. Sb4Og¢, S.G. trimet. 5°5-5°6, octah. 5°1-5°2, [W], [Glycerin], 
(HNOgAq), (H2SO4Aq), [HCIAq], (Tartaric acid], [hot KOHAq], [hot NaOHAq). 
$b20;, 5.G. 3°78, (W), [conc. HC1Aq], [conc. KOHAG]. SboQy4, 8.G. 4°047 (Aq), [Acids]. 

Antipyrine. Syn. Phenyl-dimethyl-pyrazolone. C,,;H jy .N90. [113°]. [W]. [Toluene]. 

Apiol. ©2H1404. [30°], (c. 300°). (W), [A]. [EE], [C}. 

Apo-._ V. letter following this prefix. 

Arabic Acid. Cj2H20011; n CgH;905. [W], [4]. 

Arbutin. Cj9H1607taq. [166°]. [W boil.], (A), [Z]. 


R 
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TABLE OF MELTING AND RorILtnG Pornts, SoLusiiity, Etc.—continued. 


Arsenic Compounds. AsBrz, [20°-25°], (220°), S.G. 3°66, decomp. Aq. AsCls, 
[below 29°], (130°2°), S.G. 2 2°205, decomp. aq, [A], [E]. AsIg, (3949-4149), S.G. 4°39, 
[A], [E], [B], decomp. Aq. AsIo, decomp. Aq. As4yO,, Amorph., octahed., trimetric., 
CW]. [4], Ct). AsoOs, S.G. 3°73, [Aq forming H3As0,Aq). HsAsO,, [W). 

Asarone, Cy 9H 1,603. [59°], (296°). S.G.1°165. [AJ], (E), [A AJ, [W hot). 

Asparagine, C,HgN,03. S.G.221°52. [W.c. 1°8, 10°; 53, 100°). (A), (BE). 

Aspartic Acid. O©,H;NO4. S.G.~ 1°66. [W°45, 20°]. (A). 

Aspidiospermine, C22H39N0,. [206°]. [A 2, 14°], [EK *74, 14°], [B), (C0). 

Atropine, C,7Ho3NO3. Daturine. [114°]. W.°33. (KE), [A], (Cl. 

Azobenzene, Syn. Azobenzide or Syn. Benzene-azo-benzene. PhNoPh. [68°, (293°), 
[A 8°5, 16°]. (W), [35], (Bi. 

Barium Salts. BaBro, [c. 812°]. S.G. 4°23. [W 20°, 10!) [strong A}. BaClo, 
[c. 860°], S.G. 3°75-3°89, [W 32°2, 5°; 58°8, 100°), [A 99%, 14° °01). BaFo, [c. 908°), 
S.G. 28 4°58, [W], [HClLAq], [NNO3Aq]. [HFAq]. BaOoHo, S.G. 4°495, [W 10°, 2°22; 
80, 90°77]. Bal, S.G. 4°92, [W], [A]. BaO, S.G. 4°85, [W]. BaOs, S.G. 4°96, 
(W combines). 

Bebeerine. Cj 9H2;NO3. [180°]. [W], [A], [E). 

Benzene. CsHg. [6°], (80°19) S.G. 242 +8839. H.F.p. —12;510. H.F.v. — 13,670. 
[W], [A], [E), facetone], [C], LAA). 

Benzidine. Syn. Diamido-diphenyl. p-p- [1 : 4] NHo.CgH,4.CgHy.NHp» [1:4]. [122°), 
(above 360°), (W hot), [4], [A], [EJ]. (Js). o-p- [1:2], (1: 4)-, [45°], (363°), [ W]. 

Benzil. Ph.CO.CO.Ph. [95°], (346°-348° cor.). (W), [A hot], [EK hot}. 

Benzo-tvi-chloride. CsH;CCl3. (214°). S8.G. 24 1°38. (W), Reacts with W or A, 
especially when hot. 
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TABLE OF MELTING AND Borline Pornts, SoLusinity, Erc.—continued. 


Benzoic Acid. CgH;.CO,H. [121+4°], (249°2° cor.). S.G. 22 1°20; 1°337; 1:292, [W 
207, 10°}, [E 66, 15°], [A 47, 15°}. x 

Benzoic Aldehyde and Compounds. C,H5.C0.H. (179°). S.G. 151-0504. [W °33]. * 
[a], [ze]. Ammonia-derivatives. Hydrobenzamide, (CgH;.CH)3No, [110°], tw 
[A], [E]; Amarine, Co;HygNo, [100°], (W), [A], [EE]; Lophine, Co1H1_No, [275°], (W), 
[A], [Z].—Benzoic Anhydride, (CgH;.CO),0, [42°], (360° i. V.), S.G. 2271-227, 
(W), [A], [K}. 

Benzoin. Ph.CH(OH).CO.Ph. [137°]. [W boil.}, [A], LA hot], [E boil.}. 

Benzonaphthone. V. Naphtboquinone. 

Benzonitrile. CgH;.CN. [— 17°], (190°5°). S.G. 121-008. [W 1, 100°), [a], [z}. 

Benzophenone. Ph.CO.Ph. [48°], (305° i. V.). (CW), (AJ, [E). 

Benzoyl-acetic Acid. Ph.CO.CH,.CO,H. [104°]. [W hot], [A]. (E], [B hot}. 

Benzoyl-acetone. Ph.CO.CH».CO.Me. [61°], (261°). [W hot], [A], (E}. 

Bqazort Chignite -Ph.CO.Cl. [— 1°], (198°), (194°). S.G.221°21. [E],[CS,]. Decomp. 
by W, A. , 

Benzyl Alcohol. Ph.CH2.0H. (206°5°). S.G. 29 1:0429. [W], [A], [E}. 

Benzylamines. Ph.CH»9.NHp». (184°). S.G. 24°99. [wy], [A], [E]. Di-, NH(CHg. Ph)o, 
S.G. 2 1033, (W), [A], [E]. Tri-, N(CH .Ph)s, (91°), [A], [W. 

Benzyl Chloride. PH.CH,,Cl. (178° at 754mm.) S.G. 124-9453. [A], [E]. 

Berberine. CooHi7NO443aq. [W 22, 21°], [A 1, 15°), (E). 


Beryllium Compounds. BeBro, [c. 600°], [W]. BeCls, [c. 600°], [W], [A] 
BeO, S.G. 3-016, (W), [Acids]. 
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TABLE OF MELTING AND BorLine Pornts, SoLtusBitity, Erc.—continued. 


Betaine. MezNOCH,CO. CW 16, 25°), [A], (K). 

Bismuth Compounds. BiBrs, [210°-215°], (454°-498°), decomp. by W, [E dry]. 
BiCls, [227°], (427°-439°). decomp. by W, [A dry]. BiFs3, not decomp. Aq, (A). Bils, 
S.G. 5°65, decomp. by W, [A c. 3°5, 20°]. BioOs, S.G. 8°08, [Acids]. BioQ4, 8.G. 5°6, 
(conc. HNO3], [HC1Aq]. Bismuth salts mostly decomp. by W. 

Biuret. NH,.CO.NH.CO.NHp>. [190°]. [W 1°54, 15°], [A]. 

Boric Acid. Ortho-, H3BO3. S.G.2£1°434. [W 3-9, 19°], [A]. 

Borneol. C,9H,70H. [198°], (207°). [Ww], [A], [E}. 

Bromal. Syn. Tri-bromo-acetic aldehyde, CBr3.CHO, (174°), S.G. 3°34, [W.] Bromal 
Hydrate, CBr3;.CH(OH)s, [54°], [W], [A], [KE]. 

Bromhydric Acid. HBr. [— 73°], (— 69°). H.F. (H,Br] 8440; [H.Br.Aq] 28,376. 
[fW). V. Tab., p. 183. Bromic acid known only in [W]. 

Bromine. Br. [—7:05°], (58°79). S.G. 2 3°1872. [W 3-327, 10°], [A], [F], [eso], [c). | 

Bromo-acetic Acids. CH2Br.COoH, [51°], (208°), [W]. Di-, CHBry.COoH, [45°-50°, 
(233°), [A], (E). Tri-, CBrg.COgH, [130°], [135°], (250°), [W). 

Bromo-benzene. C,H;Br. (Phenyl bromide.). (156°). S.G. 29 1°4914. (W), [A], [E]. 

Bromoform. CHBrg. [8°], (151°). S.G. 25 2°9045. [W], [A], [E]. (Ess. oils]. 

Bromo-naphthalene. Cj 9H7Br[1]. (5°), (280° cor.). S.G.221°5. (W), [a], (E], [Bl]. 

Brucine. CosHogNoO44aq. [178° anhyd.], [105° hydrat.], [151°]. [W +12, 15°), (AJ, (CJ, 
(Ess. oils], (1), (Fatty oils). 

Butyl Alcohols. m-,CH3(CH,)30H, (1179), S.G. 2 *8283, (W 8°3], [A]; Tso-,(CHg)oCH. 
CH,OH, (106°7° at 763°2 mm.), S.G. +5 .8069, [W 9°5, 18°], [A]; Sec-, CH,.CH).CMeH. 
oF i ae mm.), S.G. 2 *827, [W], [A]; tertiary, MegC.OH, [25°], (83° cor.), 

.G, 25 ; 
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Butylamines. 7-, Pr.CHy.NHo, (76°), 8.G. 9 *755[(w]; Primary iso-, #r.CHo.NHo, 
(68°), S.G. 45 °7363; Sec-, CH3.CHy.CH(NH»)Me, (63°); Tertiary-, MegCN Ho, (46° cor.), 
S.G. 25 °7004, [w]; Di-n., (Pr.CHg)oNH, (160°); Di-iso-, @r.CH,) NH, (137°). 


Butyl Compounds. C,HoBr, 7-, (100° cor.), 8.G. 2 1°305; Iso-, (92°), (91° at 758 mm.), 
S.G. 1£1°2722. C4HoCl, n-, (78° cor.),S.G. 2+ *897; Iso-,(69°),S.G. 13°883. C,HolI, n-, 
(131° cor.), 8.G. 2 1°6476; Iso-, (120°), S.G. 3% 1°6139. Me,CH.CH:0.NO, (iso-, 
Bu-nitrite), (67°), S.G. 2 +894, 


Butylenes. n-, CH3.CH,.CH:CHg,(c. — 4°); w-, Me.CH:CH.Me, (1°); JIso-, (Me)sC: 
CHo, (— 6°), S.G. =22 °637. Gas is [Aq], [A], [EB], [A Al. 


Butyric Acids. n-, Me.CH).CH»2.COoH, [c. — 3°], (162° cor.), S.G. 35 *967, [w], [A]; 
Iso-, (Me)g.CH.COoH, (153° cor.), S.G. +2 *9539. 

Butyric''Aldehydes. n-, CHs3.CH2.CH».CHO, (74°), S.G. 29 *8170, [W 3°7];  Jso-, 
(Me )oCH.CHO, (64°), S.G. 22 °7972 [W 11, 20°). 

Cadmium Compounds. CdBro, [570°], (806°-812°), S.G. 29 4°794, [W], [A], (E]. 
CdClbo, [541°], (8619-9549), S.G. 17 3°655, [W 140, 20°; 150, 100°] [A)}. CdIo, (404°), 
(708°-719°), S.G. 5°6, also 4°6, [W 92°6, 20°; 133°3, 100°] [A] [E]. 

Caffeic Acid. CsH3(0H)2.CH:CH.CO,H. [A], [E}. 

Caffeine. Syn. Theine. CgHj 9N40o. [230°5°]. S.G.221°23. [W 1°35, 16°; 45:6, 65°). 
[A °61, 16°; 3°12, 75°], [E °044, 16°), [CSp *v6, 16°), [C 13, 16°). 


Calcium Compounds. CaBro, (676°-680°], [W 141, 20°; 312, 105°], [A]. CaClo, 
[7199-7239], S.G. = 2-205, [W 60, 10°; 154, 99°), [A]. CaF, [c. 902°). S.G. 45 °3-15-3-18], 
(W 0004, 15°). CaOoHo, S.G. 2 crys. 2-236, [W 13, 15°; *07, 100°), H.F., [Ca,0,H)0] 
146, 470. Cal», [631°], [W 204, 20°; 435, 92°), [A]. CaS.H».6aq, [W], [A]. 
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Camphor. Cy 0Hi¢0, [175°], (204°), S.G. 22 :992, [W °1], [A °806, 120°], [E], [C}. 
Ci0Hi5BrO, [76°], (274°), S.G,. 1°44, [A], (C], (BJ), [ &], LAA), [milk], (alkalies). 
Camphoric Acid. CoH 1,04. [186°]. S.G.1°19. [W -625, 12°], (A), [E], [a]p — 46°. 
Cantharidin. C1 9H 4204. [218°]. [W *02, 15°; 29, 100°}, [A *13, 15°), (B 51, 15°], 

[E °11, 18°], [CS *06, 18°], [C 1°2, 18°). 

Caoutchouc. C5Hg+CyoHigt+&c. S.G. c. 925. (W), (A), but swells in these. Eth., CSo, 
CHClg, mineral oil, &c., &c., partially dissolve it (one constituent ?). 

Caproic Acid. JV. Hexoic Acid. 

Capsaicin. CoH 409. [59°]. (W), [A], [E}. 

Carbazole. oot >NE. [238°], (352° cor.). [A *92, 14°; 3°88, 78°], [Toluene]. 

Carbazotic Acid. Syn. Tri-nitro-phenol, or Picric Acid. q. v. 

Carbonates. K»COs, [red heat], [W 111, 12°; 204,70°](A). KHCOs,[W 22°4, 0°; 33-2, 
20 ; 45°2, 40°], [4], V. Tab., p. 187. NaoCOs, [c. 818°], [W 46°2, 34°-75°], V. Tab., p. 189 
(A). C(NH4)2CO3.aq,[W], (A). NH4y.HCOs, [W 11:9, 0°; 15°85, 10°; 21, (A), 20°). 
(NH4)2CO3.2NH4,HCOs, (sesqui-), [W 25, 13°; 30,179]. BaCO3, (W). CaCOs, 
[W *0094 (cold): 1°13, 100°). MgCO3,[W]. SrCOs3,[’]. These four are more sol. 
in W contg. COo. LioCOs, [W 1°5,0°; 1°18, 50°; *728,100°] (A). Carbs. of M’ all [W], 
all others practically (W) or nearly so. 

Carbon Compounds. C.Bry4, [53°]. CoBrsg, (A), (E), [CSe)]. CBr, [91°], (189°5 
at 760 mm.), S.G. 3°42, (W), [A], [E], [CS]. CoCly, (122°), S.G. 22 1°62, (W), [A], 
[E]}, [Oils] (fixed and vol.). CoCl¢, [187°], (1879), S.G. 2°0, (W), [A], [E]. CCly, 
(76° 74°), S.G. 2 1°63, (W), [A], PE). CO, S.G. (air = 1) +9678, (c. — 186°), H.F.p. 29,000, 
H.F.v. 29,290, [W °0287, 6°; *02315, 18°5°], [A *20416, 13°]. COo, [— 65°], [— 57°), 
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[— 78°2°], H.F.p. [C,09] 96, 960, H.F.v.96,960, S.G. (liq.) — 34° 1: 057, S.G. (sol.) c. 1°2. gas 
is [W 1°7967, 0; 1°1847, 10°; °9014,20]; gas is [A 3°4875, 10°49; 3°0391,18°]. COCl., 
(8°2°) at 756 mm.,S.G. 2 9 (liq. , 1°432, gas is [AA], [B], decomp. W. COS, [W], [A]. CS, 
S.G. 1°66, (W), CA), (El, [CS]. CSo, [c. — 12°] (46°04 at 760 mm.), S. G. 91°292, H.F. D. 
— 26,010, H.F.v. — 25, ee fw) [A], [ze], [Orms (fix. and vol.)). CSClo, (76°). CSCl,, 
(146° 147°), S.G. 22:8 1° 

Cardol, C21H390b2 (?). He [E}. 

Carminic Acid. Cy7H 18019. [W], [A], [Z]. 

Carotin. CogH3e (?). (W), [A], [B]. [CSe). 

Carvacrol. CgHsMePr(OH) [1:4:2]. [c. 0°], (237° i. V.). S.G. 25 °986. [A]. 

Carvol. CjoH140. (228°). S.G. 22-9667. [A]. 

Catechin. [Wcold], [W hot], [EtOAc]. From Bombay catechu. 

Cellulose. ” (C4905). (All simple solvents), [“ Cuprammonia”’}, (ZnCl, Aq] [Alkalies]. 

Cerium Compounds. CeoClg, S.G. }2+313°88, [WJ]. CeeI«, [W], [A]. 

Cetene. CHg3.(CH»)13 CH:CH»y. [4°], (275°). S.G. 45 °7842. [A], CE]. 

Cetraric Acid. C,3H;,03. [W)], [4], [A boil.}. 

eds Alcohol. C;gH340 (£thal). [50°], (344°). S.G. § °8176. (W), [A], [re], [Ess. 

ILS}. 


Chloral. CCl3.CHO. [c. — 75°], (98° cor.), S.G. 2 1°5292, [Much W], [A], fF]; C. hydrate. 
CCl. CH(OH 9, [57°], (97°), S.G. (sol.) 1:90, [Wi], [A], (EJ, (CS> 2, 16 °1; @. alcoholate, 
(56°, [46°], (115°); C. ammonia, OClz.CH(OH).NHs, [64°], (W cold). 


Chloralide. C;H»,Clg0g. [115°] (273°). (W.), [A cold], [E], (C]. 





CHEMISTS’ POCKET-BOOK. 


248 


TABLXK OF MELTING AND BorLinG Pornts, SOLUBILITY, EtTc.—continued. 


Chlorhydric Acid. HCl. [—115°7° solidifies], [—112°5°]. H.F. [H,Clj, 22,000; H.F. 
(H,Cl, Aq], 39,315, [W 503, 0°, 760 mm.; 470, 10°]. [A S.G. °836, 327]. V. Tab., p. 191. 

Chlorine. Cl. [Solidifies c. — 102], (— 33°6° at 760 mm.) 1 vol. W at 10°, 760 mm. 
(maximum solnbil.), absorbs 2°5852 vols of Cl. 


Chlorates. NH,.Cl103, [W], [A]. KC10Os3, S.G. 2°35, [W 6, 15°; 60, 104°8°), [A]. 
NaClOs, [W 82, 0°; 204, 100°], [A]. 

Chloro-acetic ‘Acids. CH2Cl.COH, [63°], (186°), S.G. 73 1°366, [W]; Di-, CHCl. 
CO2H, (190°), S.G. 24 1°522, [WJ]; Tri-, CCl3.CO,H, [55°], (195°), S.G. #2 1°617, [W]). 
Chloro-acetic Aldehydes. CH,CI.COH, (85°), [W], [A], [E]; Di-, CHClp.CHO. 

(89°); Tri-, V. Chloral. 


Chloro-acetones. CH3.CO.CH,Cl, (118°), S.G. 15 1:158, [W]; u-Di-, CHCly.CO.CHs3, 
(120°), S.G. 25 1°234, [W]; s-Di-, [44°], (173° cor.), [W]. [A], [E] ; Tri-, CClg.CO.CHs, 
(180°); u-Tetra-, CH2C1.CO.CCls, (181°), S.G. 22 17482, [W]; s-Tetra- (180°), S.G. 4% 
1°48, (W], [A]; Penta-, CCl3.CO.CHCly, (192°), S.G. 44 1°576, W.15; Hexa-, CCl3.CO.CCls, 
[— 2°], (203°), SG. 12 1°744, [W). 

Chloro-benzenes. C,H;Cl, [—40°], (132°), S.G. 29 1°1066,(W), [A]. [E]; 0-Di-, CgH4Clo, 
[1:2], (179° i. V.), S.G. 2 1°328; m-Di-, [1:3], (172°), S.G. 2 1°307; p-Di-, [1:4], [55°], 
(173°), S.G. 2:5 1°458, [A]; u-Zri-, CgHgCls, (1: 3:4], [16°], (213° i. V.), S.G. (lig.) 22 
1°465; c-Tri-, [1:2:3]. [54°], (219°); s-Tri-, [1:3:5], [63°5°], (208°5 i. V.); c-Zetra-, 
CgHoCly, [1:2:3: 4], (46°). (254° i. V.), [A], [E). (Light petrol.].(CSe], [AA 90%]; 
t-Tetra-, (1:3: 4:5), [51°], [35°], (246° i. V.), [A cold] [B], [(CSo), (Light petrol.); 
8- Tetra, (1:2:4:5], [138°], (245° i. V.), S.G. 29 1°734, [B], [A], (Light petrol.j; Penta-, 
CgHCl;, [86°], (276°), S.G. 2® 1:842, [4 cold], [EB]. [(CS_); Hexa-, Ugg, [226°], (326°), 
S.4. 282 1-569, [A boil.], [2] (RJ. | 
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Chloro-benzoic Acids, 0-, CgH4Cl (CO2H), [1:2], [137°], [W °114, 0°], [W hot], [A], 
(E); m-, [1:3], [153°], [W °035, 0°]; p-, [1:4], [236°], (W], (AJ, [EE]; Di-, CgH3CloCOoH, 
[2:5:1), (156°), (301°), [W -0850, 14°];"Di-, (3:2: 1], [156°], (160°); Di-, [4: 2:1], [158°]; 
Di-, (3:5:1], [182°]; Di-, [4:3:1], [201°]; Tri-, CgHoCls (COjH), [6:3:2:1], [c. 80°); 
Trt, [423:2:1], (129°), [W]; Dré-, [6:24:21], [163°], | W coldygfetra-~, [5 74:3: 2:1), 
[186°], [W], (A), (E). 

Chloroform. CHCls. [— 70°], (60°9° at 754°3mm.) 5.G. 121°50 [W °987, 6°; °775, 55°]. 
H.F.v. 23,530. [a], [E]. 

Chloro-naphthalic Acid. Cj, 9H4Cl(OH)O,. (Chloro-oxy-(a)-naphthaquinone [above 
200°], CW), [A], [E}. 

Chloro-phenols. CgH,Cl(OH). o., [2:1], [79], (176° i. V), [W], (AJ, (HB); m., [3 31), 
[28°5°], (214° i. V.); p-, [4:1], [37°], (217°). (AJ, (E], [W]; Di-. CgHgCly(OH), (4: 2:1], 
[42°], (210°), [W], [A], [E}; Di-, (6: 2:1), [63°], (218°), (W], [A], [E]; Tri-, CgH2Cl3(OH), 
[6:4:2:1], [68°], (244°), [W]. 

Chlorophyll. (W), [AJ], [E], [CS2], [Ethereal oils]. 

Chloropicrin. CCl.(NO,). (Tri-chlovo-nitro-methane). (112° cor.). S.G. 21°69. [A, 
80°5, °743). [W], A], (EF). 

Chloro-propionic Acids. a-, Me.CHCl.COjH, (186°), S.G. 9 1:28, [w]; -, CHCl. 
CH,CO5H, [41°), [38°], (204°), [W], [A]; aa-Di-, CH3 .CCly.COoH, (c. 188°), [W], (Cone. 
HG): aB-Di-, CH,C1.CHC1.COoH, [50°], (210°); BB-Di-, CHCly.CHg.COoH, [56°]. 

Chloro-quinones. CgH3Cl09, [57°], [FE], [A], [AA], [W hot]; (a)-Di-, CgHoCl,0o, 
[5:2:4:1), [159°], [E], (C], [A], (W); (8) Dt-, (2:6:1:4], [120°]. [A boil.], [ W hot]; Tri-, 
CgHCl30o, [163°], [EF], [A hot), (W); Tetra-, CgCl4yQo, [K}, [4 cold], (W); Tetra-o-, 
(1: 2:3:4:5: 6), [132°], [A Al}. 
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Chloro-resorcins. C,H3Cl(OH),, [89°], a (W], [A], [E], [B], [CSq]; Di-, ChHe 
Clo(OH)o. [77°], (249°), [W)). (A), (EB), (B], (C 7S 2]; Tri-, CgHCl3(OH)s, [83°] [73°], (W). 
CW hot], [A], (E]; Penta-, CgHCl;Oy, (92°5°], are (B), (A): CE). 

Chloro-sulphonic Acid. Cl(SQo. OH). S.G. 2 1°784, (155°3°, 760 mm.). Decompd. 
by most solvents. 

Cholesterin. [146°]. S.G. 9, 1°046. (W), [A hot], (4. cold], (EJ, [(C], [CSol, [oil 
turp.]. Para-, [A], (A hot}, [E], [(C]. Jso- [138-138°5], [A hot], [E], [Acetone]. 

Cholic Acid. Co.figO-. [195°]. [W 133, 100°; °025, 15°). 

Chromates. Am»2CrO,, [W] (A). BaCrOy, SG. 3°9, (W) [HCIAq], (HNO3Aq). 
KeCrO,, S8.G. 4 2°71, [W 58°9, 0°; 62°94, 20°; 79°1, 100°}, (A). KoCreQvz, [c. 400°), 
S.G. * 2-692, [W 4:9, 0°; 8°4, 10° 573, 80°; 102, 100°; 262°7, 180°], (A). NazCroy. 
10 aq, [Ww] (A). Nearly all other salts (W). 

Chromium Compounds. CCly, [W]. CrCls, (W), (Acids). Another form, 
CrOl;xaq, [W]. CroOz, S.a. 4°9-5°1, [Acids]. CrOs, [c. 190°], S.G. 2°67-2°82, 
[W 165, 26°], [E] CrO.Cl), (115°9°),S.G. 9 1°9617,[W with decomp.]. H»oCrO,4,[W]. 

Chrysamic Acid. V. Tetra-nitro-oxy-amido-anthraquinone. 

Chrysaniline. (Cj9H,;N3. [267°-270°]. [A], [B]. 

Chrysene. CjsHi9. [250°], (above 360°). [A °U97, 16°; °17, 75°]. [Toluene 5°39, 100°). 
[A], [2], (CS2], [B boil.j, (AA). 

Chrysophanic Acid. V. Di-oxy Methyl Anthraquinone. 

Cinchonidine. Cj 9Hg.N90, [210° cor.], [W], [A di, 6°1, 13], cE *53, 15°]; + B’HClaq, 
iW, 33, 16°], [E*3, 10°]; B oHSO4 ,6aq, [W 1, 12°]; — 2aq, (W]; B'C;H,0,, (Benzoate), 
CW 8, 1v°}. Peo (Salicylate. (W °13, 18°]. Cinchonine. C1 oHa2N20 [236°], 
iW +262, 10°], [A 8G. *852, -71, 16°], [K +27, 10°], (C 28]; B'HCl2aq, [W 4°2 » 10°) [A°77, 

16°], [E °35];5 B’yHS042aq, [W 1°5, 13° }3 B'yCyHg0¢2aq, (Tartrate), [W 3 . 16°}; 
B!. 3CgHg074aq, [W 2°i, 12°). 
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Cinehonamine. Cj 9H24N.0, [194°], [!85°], [W], [A], CE], (C], [CSe], [B]. BHNOs 
[W 2. 16°]. B’H,S0,, [W ’ 

Cinnamic Acid. Ph.(CH)2.CO,H. [133°], (300°). [W °03, 17°], [A 2°3, 20°], [C 6, 15°], 
[CSp °9, 15°), (8). 

Cinnamic Aldehyde. Ph.(CH2),CHO. (129°). S.G. 29 1°049. [E], [A boil.], [W boil.]. 

Cinnamol. Syn. styrene. 

Citraconic Acid. C;H,0,4. [80°]. S.G.1°6. [W), [A], (E}. 

Citric Acid. CgH,0;. [147°]. S.G.1°54. [W 125, 15°; 200, 100°). —aq. is [A 80%, 87, 
15°], [A absol., 75-9, 15°), [E). 

Cobalt Compounds. CoBre. [W] [A]. CoCle, [W], [A]. CoSe, [W], [A]. 
Oxides and hydroxides are [acids]. 

Cocaine. C;7H»;NO,4. [98°], [W °14, 12°]. [A hot], (HE). B’HCl. [A]. 

Codeine. C;gHo;NO3. [150°]. S.G. 1°32. [W.1:26, 15°; 5°85, 100°], [Amyl Alcoh. 
15°68], [B 9°60], [A [[a]p — 134°]], [E], [CS,].° B/HCl2aq, [W 5, 15°5]. B’2H )SO45aq, 
[W 3°38, cold]. 

Colchicine. Cog9Ho;NOg. [145°]. [W], [A], (E). 

Colocynthin. [W 5 cold; 6°3 hot]. [AJ], (E), (CS.), (B), (C). 

Columbin. (Cp ;H9207. [182°]. [W], [£], [A 3, 78°). 

Comenic Acid. CgH,0;. [W above 6, 100°], (A). 

Coniferin. CjgH2 90g. [185°]. [W -51, cold], [W hot], (A), (E), [a]Jo = — 66°9 at 20°. 

Coniine. CsHjoPrN. (169°). S.G, 22-5 846, (°886), [W 1°11], cold], [I@ 17], (A), [C), 
(B)],(Amylalcoh.). [Acetone], [CS], [a]p =13°8. B'HBr, [100°], [W). 
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Convallamarin. (Co 3H440;. [W], [A], (£1. 

Convolvulin. C31H5001¢. aE: (W), (E), (CS2), (B), (C], [HC1Aq], [H2S04). 

Copper Compounds. CuBro, [W](B). CusBry, [504°], S.G. 4°72, (W). CuClo, 
(W),[A],(E]. CugCle, (W), (A), UND, dil.), (HoS80,Aq), ([HCLAq], (NH3Aq], [KCIAq], 
[NaClAq]. Cuolo, S.G. 4°41, (W), (A), (Acids dil.), [HIAq], [I. in alcoh. sol.]. CuoO, 
S.G. 4 5°7, (W), (A), (NH3Aq]. Gu, S.G. 6°1-6:4, (W), (A), [Acids]. 

Corydaline. Cy gHy9NO4q. [130°]. (W), [A], [E]. 

Cotoin. Co9H;,0.5. [130°]. [W], [A], (C], [B). Paracotoin, Cy9H 1906, [152°], [E], [C}. 

Coumaric Acids. Cy9H.203; 0-, [208°]. [W], [-£]. [A], (C), (CSe); m-, [191°], [W hot?, 
[A], [EK], (BJ; p-, [206°], [W], [Ww hot], (AJ, (E], (4). 

Coumarin. CyH¢0.. [67°], (296°). [W hot], [A], [E]. 

Creatine. CyH N30. S.G. 1°35. [W 1°3, 18°], [A °016] (E). 

Creatinine. C,H7N30. [W 9, 16°], [A 1, 16°; °3, 16°], [(W hot]. 

Creosol. CgH 909. (220°). S.G. 22 1°0894, [W], [4], [E], [B). 

Cresols. CH4Me(OH), o-, [2:1], [30°], (190°8), S.G. ¢ 1°0578 ; m-, [4°], (202°8°), 8.4. 
29 1°0498, [W], [A]; p-, [36°], (201°8), 8.G. 2 1°0522, [W], [A]. 

Crotonic Acid. Me(CH),COH, [72°], (185°), [W 8, 19°]. Aldehyde, Me(CH),COH, 
(105°), S.G. © 1083, [W). 

Cubebin. Cj9Hj 903. [125°]. [A 1°31, 12°], [E 3°75], ae 

Cuminic Acid. 0-Iso-, C,H, Pr.COoHo, (1:2), LA), (E), (W); p-Zso-, (1:4), [117°], (W), 

»[E); y-, CgHoMe3C0, H, (1:2: 4:5]. [149°], ay (A), (Ee). 
Curarine. CW], (A), (C] [E}. 
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Curcumin. C,4H 404. [175°]. [W], [8], [CS2]) [AA], [A], CE}. 
Cyanates. AmCNO, [W]. KCNO, S.G. 2°05, [W], (A absol.), [A 82 %). 
Cyanhydric Acid. HCN. [-15°]. S.G. (lig.) 2*° -6969. H.F. [C,N,H], -27,480; 
[CoN9.Ho] 10,740. (WI, [A], (5) 
Oyanie Acid. (C:N).OH. S.G.21°14. Decomp. Wor A. 
Cyanic (Sulpho Acids). HCONS.[W]; H2SoC2No, [W], [A]. 
Cyanides and Sulphocyanides. AmCN, [(W],[A]. Ba(CN):,[(W). KsFe 
N)s., 8.G. 1°8, [W 36°6, 10°; 81°9, 104°), [A}. K,Fe(CN),. 8.G. 1°86, [WI], (A). 
ae S.G. 22 1°52, HLF. [KCN] 32,500, [W]], [strong A]. Na(CN), [W], [4]. 
20°}, 7S eal .G. 23. 1°30, [W], LA). KS(CN), [162°], S.G. 1°9, [W 177°2, 0°; 217, 
Cyanine. V. Quinoline. 
Cyances= CN. [—34°4°]. S.G.12°886. Gasis [W 4°5, 20°], [A 23, 20°], [E 5, 20°). 
Cyanogen Se ectindd. C: NBr, CWI [A]. G: NCI, (W 25], [A 100], [E 50). 
C: NI, [W], [A]. [E], [vol. oils}. ae N)N Ho, (Cyanamide) [40°], [W], [A]. [E], 
tC), teal x pee Os. fas eae acid), [W 2°5 cold, [W hot], (A, Fee 
, (n- - M W t], [A hot ; 
fe: ‘60°, tw orgy Oe i. Jyanuramide), (n-, Melamine), [W], [W hot], [A hot). ( ye 
Cymene- CgH4MePr. (Cymol.) [1:4], (175°). S.G. 29 8569. (W)), [A], (E], [oils fix. 
and Vol. |. 
Cytisine. CyoH27N30. [155° cor.]. [W)], [A], [4], [4], (C]. 
Delphinine, Co2H35;NO,. [119°]. [W °02, 20°], [A 5, 20°), [E 9, 20°], [C 6°3, 20°]. 
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Dextrin. (Cy2H20010)n. [WI], (A 60%), (E). ‘ 
Digitalin. [A 90% 8°5, cold; 17, boil.], (W), [Z], (CJ, [AA]. Digitalein, [W); [A], 


Dulcite. CEO BCE a ae [189°]. S.G. 25 1°466. [W 3, 15°], [A °07, 15°), 
[ Acetone], [C], CE). 

Durene: Cro. S-, Loy ne [: =k eg 5], [81°], (196° i. oe (AA cold), (A), (E), (B); 
u-,(1:3:4:5], (196° i. V.)3 ¢-, 4], [— 4°], (204° i. V.). 

Ecgonine. C;NH3Me.CH(OH). ae ie [W], (E), [A]. 

Elaterin. CooH2g05. (W), (Z], (AI. 

Ellagic Acid. C,4Hg0g. S.G. 25 1°667. [A], (W), (E). 

Emetine. [65°-74°]. [W], [(C], (A), [(CSo], [4], [4]. 

Eosin. CooHgBry05. (Tl etra-bromo-fluorescein.) [W]. [B], (AJ. 

Ergosterin. CosH4 0. [154°]. S.G.1°04. [aJp — 114°, [A], [E], (W). 

Ergotinine. C35H49N40g. [A 95% °5, 20°; 2, 78°], [a]j, 137°5°. 

Erythrite. C,H 904. [112°], (330°). S.G. 1°45. [W1)], [4 cold], (E). 

Ethal. V. Cety] Alcohol. 

Ethane. CH3.CH3. H.F.p. 25,670; 28,560; 28,000. H.F.v. 24,510; 27,400. [W ‘0871, 
0°], [A 1°5). 

Ether. Et,0. [— 117°], (34°6°). S.G. 28°7201. [W 8°3,17°5°]. H.F.p. 70,040. H.F.v. 
67,430. [A], [CS], [c]. 


Ethylamines. NHo>Ft. (1 aun S.G. 8 *6964, [w]. Di- NHEto, (56°), S.G. 22 +716, 
[W]. Tri-, NEts, (90°), S.G. 29 a7, [Weold]. NEt,OH, (W). 
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Ethyl Compounds. EtBr, (38°49), 5.G. ¥5 174189, [a], [e], [W]. Et2COsg, (126° 
cor.), CW), [A], (EJ. EtCl, (12's), $.G. 2 -9171, gas is [W], [A], [E]. EtI, (72°), 
S.G. 15 1°9433, [ W’], [4], [E].: EtNOs, (86° 6°), S.G. 25-8 1°112, [a], [E]. EtNO>, (18° of 
S.G. 25:5 900 [W], [a]. EtHSOy,, $.G. £4 1°316, [w), [a], (E). k to8Oq, [e- — 24°} 
(118° at 40 mm). EtCN, (97°), 8.G. 4 aan (W], [a], Tel. Et.SOz, (1619), §.G. 14 
1°085, (W), [A], [FE]. Et Ss. CN, fase cor.), 'S.G. 14 1°02, (W), [4], [E]. EtN.CS, 
(- Thiocatbimide), (133°), S.G. 4 : 

Ethylene and Compounds. nea CH», [— 169°], (— 103°), [W °25, 0°], [A 3°6, 0°}, 
[E]. Diamine, NHo.CHg -CHo. NHp, “[8°}, (117°), S.G. 25 °902 [WI]. Bromide, C. JH Bro, 
(9°2°], (131*°5° ‘cor. ], S.C. 5 2°189, [A], [EK], (W). Chloride, CoH 4Clo, (83° 7°), ‘S.G. 
1-256, [A], [HB]. Jodide, CoHy4I5, [42°], (W), [EJ], LA boil.). Oxide, GoH,O, (13° 53 
S.G. 2 °897, [w], [A]. 

Eucalyptol. CoH 1,0. [1°], (176° i. V.). S.G. 22 +923." 

Eugenol. CjoHi902. (252°). S.G.2£1°066. [W], (A), (E), (HOAc). 

Euonymin. (W), [A], [E}. 

Fluoranthene. C©;5Hio. [110°], (2519, 60 mm.). [A cold], [A hot], [E), [CSo], 
(HOAc). 


Fluorene. Cj3Hio. [113°], (295° i. V.). [5], (B), [(CSo], [4 cold], [A hot}. 

ake Cyg9H 1205. [Whot]. When freshly ppd. (A), [E]; when crys. [A or E 
oil.]. 

Fluorhydric Acid. HF. [— 92°3°], (19°44°), S.G. }2:78 +9879. [W). 

Formamide. HCO,. (192°-195°). [W], [A], [E}. 

Formamidoxim, NH 2.CH:NOH. [165°]. [W), [4]. 
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Formic Acid and Formates. HCOOH, [2°], [8:6], (101°), S.G. 15 1°225, [wy], 
(A with partial combinn.}. Formates are all [W]. CaA!'o, S.G. 2°02, (Ww 10.to 12°5, 
cold], (A). KA’, S.G. 1°908, [150°]. NaA', (200°), S.G. 1°919, [W], [4], (E). 
SrA'2aq, S.G. 2" 667, (W). MeA’,S.G. 15 -982, [A]. EtA’, (53° 5° at 754°5 mm. )s 
(55°), (54°49), S.G, 25 -9298, [W 1], bet [A], ri, PrA’, (81) at 760 mm., S.G. 24° "9099, 
[W 2-2, 22°}. Pra (68-71°), S.G. ©8826. BuA, (iso-), (97°9° at 760 mm.), S.G. 
"8854, [(W 1, 2971, 


Formic Aldehyde. CHO», [W], [A].—Paraldehyde. (CH»03), [152°], (W), (A), 
(KE), [Alkalies). 

Formose, Cg Hy 90¢. [A], (KE). 

Frangulin. Cy91H 2909? [230°]. (W), [A 80%], [77], [B]. 

Fraxin. C;gH;g0;o94aq. [W], [W hot], [4 cold], [A hot], (E). 

Fumaric Acid. CO,H.CH:CH.CO,H. [W °67, 16°5], [A 70% *48, cold]. 

Furfuraldehyde. C,H30.CHO. (162°). S.G. 29 1°1594. [W 9, 13°], LA). 

Furfurine. (C;;H;903N 9. [116°]. [W °021,8°; °75, 100°]. (A), (EB). 


Gallic Acid. Be arte et? (5:4:3:1]. [220°-240°}. [W 1, cold; 33, 100°), [A 28 
16°), [E 2°5, 15°}. 


Gelatin. (W, cold, (W, hot], (A), (E), (©). 

Gelsemine, Co9HsgN04. [Below 100°]. [W], [A], (E], (C). 
Gentianin. (C,4Hj 905. [W], (EK), (A boil.). 

Gluten. (W), [cone. acids and alkalies], [HCl of 0°2%] (E), [part in A}. 
Glyceric Acid. CH,OH.CHOH.CO gH. [w], [4], (FE). 
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lycerin. CH,OH.CHOH.CH,OH. [20°], (180° at 12°5mm.). S.G. }31°2624. [w], [A], 
{c], (E). V. Tab., p. 198. . 

Glycocholic Acid. CogH43N03. [W °33, cold, *83, 100°], [E *093, 20°}, [B *009], [c. *011). 

Glycocoll. CoHs5N0O,9. (232°-236° cor.]. [W], (A), (E). 

Glycogen. C,H, 905. [W], (A). 

Glycol. CH,OH.CH,OH. [—11°5°], (198° cor.). S.G. 251°1168. [w], [4], [2]. 

Glycollic Acid. HO.CH,.CO,H. [79°]. [W], [A], [E}. 

Glycyrrhizic Acid. CysHg3NOjg. [A], [Z]. 

Glyoxal. CHO.CHO. Containing x aq it is [W cold]: dry is [W], [A], [E]. 

Glyoxaline. C3H4No. [89°], (225°). [W)], LA], CE). 

Glyoxylic Acid. H.CO.CO.H. [W). 

Gold Compounds. AuBrz3,(W], [E]. AuCl,(W). AuCls, [W], [E]. Auly (W). 

Guaiacol. CsH4(OH)(OMe). [28°5°], (205°). S.G.251°143. [A], [E], [W). 

Guanine. C;H;N;0. (W), (A), (E). 

Hematoxylin. C,,H,405. [W], [A] [E]}. 

Helenin. C,gH,0. [110°]. [W), (A). 

Helicin. C,3H,,07. [170°], [174°], [175°]. [W 1°6, 8°], [W boil.], [A], (E). 

Hemipic Acid. Cy oHj90,. [180°]. [W], [A], [F). 

Hesperidin. Cg2H2g0;9. [251°]. [Whot], [A], [a]p — 89°. 

Hexoic Acid. CgH 909. n-, Me(CHy),COoH, [-1° 5°}, (205°), S.G. 9 +9446, [W]. Iso- 
Pr.(CHy)o. COoH, (200° i. V.), S.G. +928, [W], [A absol.]. 
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Hippuric Acid. NH(C7H;0).CH;.CO gH. [187°]. S.G.1°308. [W 1-7, 0°], [Iso-amyl- 
alcoh. 2, 9°], [W boil. ], (A hot], [4]. 

Hydrastine. © ;Ho;NO,. [132°]. [W], [4 cold], [A boil.}, [C [a]p — 67°8°]. 

Hydrobenzoin. Ph.(CH(OH)) Ph. [134°], (above 300°). [W °25, 15°; 1°25, 100°), LAJ- 

Hydrogen. H. ['0193, 0°-20°]. [A ‘06925, 0°]. 

Hydrogen Peroxide. H,0». [w], [A], [Z]. 

Hydrogen Sulphide. HS. [c. — 85°5], [c. — 61°83, 760 mm.]. [W 3°23, 15%; 2°9, 20°; 
1°86, 40°], [A 9°54, 15°; 5°62, 25°). H.F., [H».S] 4740. 

Hydroquinone. CgH,y(OH)2 [1:4]. [169°]. [W 6-21, 15°}, [W hot], (A), (E}, (4). 

Hydurilic Acid. CsHgN4,0,. [W], [W hot], [A]. 

Hyoscyamine. C1,7H23NO3. [109°]. [W], [A], [C]. 

Hypoxanthine. C;H4N,0. [W-°33, cold; 1°28, 100°], [A *11, 78°]. 

Indigo, &c. CygHigN 902. (W), (A),.[4 hot], (E), [C], [44], [nitro-benzene] {hot 
aniline], [phenol], [conc. HgSO4].  Leucindigo, C;,H gN 202 [A], [KE], (W). In- 
dican,.[W], [A]. Indirubin, Cy¢HoNo0>, [A], [E], [Bh [A.A], (W). 


Indole. CpHiCQih SCH. [52°], (254°). [W hot], (AJ, (E}, (Ligroin}. 

Inosite. C,H ,90¢. (17), [225°], (319° in vac.). S.G. 25 1°752. [W 10, 12°; this is with 
— 2Aq], [4 dil.], (A), (E). 

Inulin. (CgH1005)z. [160°]. S.G. 1°36. [WW], [W hot]; (A). 


Iodhydric Acid. HI. [—55° solidif.]. H.F. [H gas, I sol.] =— 6026°; both gas at 180° 
= — 436°; (H,1,Aq]= 13,170. [W]. V. Tab.,p. . The aq. soln. contg. 57% boils 127° 
at 744 mm. almost unchanged. 
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Iodine Compounds. I, [W], [CSe], [Cl], [E}, [A}, [B), es ae explosv. }, [Alde- 
hyde), (Glycerin). IBr, "[36°], [A], [c}, fi}, (CS 2). IBrs, [W). 1, [24°2°], (101°3), 
[A], [E]. IC13, (W_partl. decomp.], [B). 1:05, [c. 300°], (is); Gy, (CL), (CS), (B), 
(W forming H1Os). HIOs, [W]. V. Tab., p. 200 

i CysH5I, (188°). S.G. 2 1°86, (W); o-Di-, (1:2), [27°], [287°], (W], [A] 
m-Di-, (1:3), [37°], (285°), [A + E}. 

Iodoform. CHIs. [119°]. S.G.2. (CW), (A), [E}. 

Iron Perinagunds, FeBr2, [W]. FeBrs, [W], [A], [E]. FeCls, [W], [A], ee 
FeCl;, [W], [A]. [E]. FeO, (W), [Acids]. Fe.QO3, (W), [Acids]. Fe;04, (W), 
[Acids]. Bel», [W], [A]. 

Isatin. CgH;NO9. [201°]. [W], [W boil.], LA], [2]. 

Itaconic Acid. C,;H,04. [161°]. S.G.1°6. [W 5, 10°], [A 88%, 25, 15°], [E]. 

Jalapin. C34H5¢0;¢- [150°]. [W], [A], [E], (C], (B), [HOAc). 

Jervine. CogH37NO3. [W], [A], [4]. 

Lacmoid. [A], [Amyl HO}, [AcOH], [E], [W], (B). 

Lactic Acid. CHs;.CH(OH).CO oH. S.G. 45 1°2485. [w], [a], [Z]. 

Lactucin. [W 1°25}, [A], [AcOH], [£)}. 

Lanthanum Compds. LaCl;,[W], [A]. LaBrs3,'7%aq,[{W], [A]. LaOs, [acids] 

Lauric Acid. C;2H2409. [43°6°]. S.G. 229-883. (W), [A], [E]. 

Lead ny shaper, PbBry», [c. 449°], (c. 861°), (Whot]. P1Cl», [498°], oe 


W). (W hot] (A) (B Pbi., 383°}, (861°-954°), [W ° ld; 
[ pad heg) rol et 2, gs [Ce }, (861°-954°), [W -03, co 515, boil.} (A). PbO, 
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Lepiden. CygHo0. [175°], Vol. 220°. (W), [4], [Z], [44], [BI 

Leucine, CgH,3NO9. [170°]. [W 2°2, 18°], [4], (E). 

Linoleic Acid. CigH3909. S.G.24+°92. (W), [KE], [A]. 

Lithium Compounds. LiBr, S.G. 3°71, [W 143, 0°; 270, 103°]. LiCl, S.G. 2-0, 
[W 63°7, 0°; 145, 160°] [A] [EK]. "Lil, S.G. 3:4, (Ww 151, 0°; 588, 120°}. LiOH, (W], 
(E+ A). 

Lobeline. [W)], [A], [E]. 

Magnesium Compounds. MgBro, [W], [A]. MgCl. CW], [A], [AmHO}, 

V. Tab., p. 202. MgTo, (W] [A] [(E]. MgO, [W], [Acids]. 

Maleic Acid. CO.H.CH:CH.COjH. [130°]. [W)], (AJ, [E}. 

Malic Acid and Salts. C0O.H.CH.,.CH(OH).CO,H, [100°], [a]o = — 3 in dil. soln., 
(W], {A}, [E]. Am>As,[W]. KHA”,[W], (A). NaHA”,[W], (A). BaA”aaq, 
[W]. BaHy,A”’>, (W). SrA”’aq, [W]. SrH2A"s, (W], [W hot]. CaA’8aq, 
[W °839, 15°; °737, 86°]. CaHyA’”s, [W 1°287, 15°; 7°437, 78°]. MgA”5aq, [W), 
(A). MeA”, CW), [E]. 

Malonic Acid and Salts. CH»(COoH)og, [134°], [W 109. 1°; 138, 16°; 109, 16°). [W), 
A], (E]; salts of alkalies [W], others [W]. MeoA”, [181° 5 cor. }, [Al (E]. Eto A”, 
(198° cor.), [A], [E}. 

Mandelic Acid. C,H;.CH(OH).COjH. [115°], [118°]. [W 16, 20°]. [W), [A], [E). 

Manganese Compounds. MnBro4aq, [W]. Mn Clo4aq, (W], [A], CE). 
hd ae Sr [W], Oxides are [acids] KMnOQy,, 8.G. 2°71, [(W 6°25, 15°], decomp. 


yA 
Mannite. CH,(OR). [CH(OH)}],.CH»(OH). [165°]. S.G.1°5. [W 15°6, 18°], [A +07, 14°), 
(KE), (a)p, = — 
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Mannose. CHO.[CH(OH)],.CH(OH). [W], [A]. 

Meconic Acid. C;HO(O0H)(CO,H)s. [W 25, 100°], [A], [EZ]. 

Meconin. (Cj9H 1904. [99°], [102°5°]. [W°5 cold; 5, 100°], [A], [E]. 

Mellitic Acid. C,(CO.H)s. [W],(A]. Trimellitic Acid. CgH3(CO2H)s3[1: 2: 4}. 
(218°}. [W], [A], [E]. 

Menthol. CjoHo90. [42°]. SG. 15 °890. [alp = — 59°6, (W], [A], ([E], [CSol, 
([HOAc]}. 

Mercaptan. EtSH. (36°5°). S.G. 29 °839. H.F.p. 14,430. H.F.v. 13,271. [W], (a), [£], 

Mercury Compounds. HgBr, S%.G. 7:3, [c. 405°], (W)(A). HgBro, S.G. 5:9, [244°], 
[W 106, 9°; 20-25, 100°], [A], [E] (B hot] [Acetone]. HgCl, (W),(A).(E). HgClo, | 
[288°], (303°). S.G. 6°2, [W 5:7, Ys 6°57, 10°; 11°34, 50°; 53°96,°100°)], [A 43°5 cold; 
86°2, boil.], (glycerin), [K]. Hgt, [c. 290°], (310°), [W], (A). Hg Ty, [238°], (3399- 
359°), S.G. 6°2 [W -004, 17-5], [A hot], [E], Oxides HgO and Hg,0 are generally [acids]. 
Hg Mep, (93°-96°), (W), (A), (FE). Hg Ety, (159°), S.G. 2°46, (W), [A], (Z]. HgPho, 
[120°], (above 300°), (W), [(C], [CSo], (B), (E], [A boil.}. 

Mesaconic Acid. CH3.C(CO,H): CH.CO2H. [202°]. [W 2°7, 18°; 118, 100°], [A, 90%, 
30°6, 17°; 95°7, 73°), [E}. 

Mesitylene. CsH3Mes[1:3:5]. (164°5). S.G. 29 °8558. (W), [CS»]. 


‘Mesityl Oxide. Me2C:CH.CO.Me. (132°, 751 mm.). S.G. 29 °8578. (W), [A] [1]. 


Mesoxalic Acid. C3H,Os5aq. [115°], [120°]. [W), [A], [E}. 

Methane CHy. (Marsh gas). [— 155° to—160°]. H.F.p. 21°750. [W *05449, 0°], [A *523, 0°]. 

Methyl Alcohol. MeOH. (64'8°), (66°2°) SG. 45 °79726. H.F.p. 51,450. H.F.v. 
50,50. [Ww], [A], LE]. ; 
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Methylamines.- MeN Hog, (— 6°), the gas is [W 1150, 12°5°] [A]; Di-, Me.NH, (7°2°), 
CW], [A]; Tri-, MegN, (3°5°). [W] [A]. 

Methyl Anilines. PhNHMe, (193° uncor.), S.G. 15 +976, [W]; Di-, PhaN Meg, [2° — 2°5°] 
(193°), S.G. 29 -9575, [A]. 

Methyl Bromide. MeBr. (4°5°). §.G.21°732. [a], [2], [c],[¢so}- 

Methyl Chloride. MeCl. (— 23-7). S.G.2+9523. [W 5:03, 7°], [A 35], [HOAc40}. 

Methylene Bromide. CH Brg. (97° cor.). S.G. 15 2°4985. (W), [A]. [E}. 

Methylene Chloride. CH Clog. (41°89). S.G. 15 1 3377. (W), [A]. 

Methylene Iodide. CHyI». [4°], (152°, 330 mm.). S.G. 25 3°2853. (W), [A]. 

Methyl Iodide. Mel. (42°8°). S.G.152-2852. [W °008, 15°]. [A], [E}. 

Methyl Sulphate. Me0.S0..0OH. [ek], [A], (WI. 

Morphine and Salts. (©)7Hj9NOsz, [230°], S.G. 1°32, [W +01, 10°; *22, 100°], [A 90% 
*377, 10°6], [E +023, 10°], [C °04, 9°4]. Salts: -B’HCl3aq, [W 5, cold; 100, 100°). 
Blo HSO4aq, [W 4a, cold}. B'HOAC, [W 50, cold}, [A]. B’9CyHgOg3aq, (tartrate), 
[W 11, cold). 

Naphthalene. Cj oHg. [80:2], [79°], (218°, 760 mm.). S.G. 25 1°152. (W), [W hot], 
(A), (E], (HOAc]}. 

Naphthol. Cj oH7OH. (a)-, [94°], (279°), S.G. 4 1°224, [W hot}, [A], CE], [B]. (8)-, [123°], 
286°), S.G. 4 1°217, [W° 02), [A 20%, *2}, (A), (E], (Cl, (B }. 

whe: hens sear PRN C1 oH 602. (a)-, (125°), [W], CB], (CS2], (C], (E),i[.H OAc], (A 

Naphthylamine. nN HoN. (a)-, [50°], Sea [W], [A], (E); 3B’ HCl, (W), (AJ, (E}. 
(B)-, [112°], (294°), [W}, (Aq; B'HCI, CW], [A]. 
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‘Narceine. Co3Ho9NOo. [134°], [145° cor.], [162°], Gate "08, 13°], [A, 80%, °1], crys. contg. 
: 36}. 


2aq are wi. [AL LW, (C1, (kK). B’ HCl, (W), [A], (W 

Narcotine. Ce2H»o,NO7. [155°], [176°] [Ww "014, 100°), (Ww cold), [A, 85%, 1, cold; 5, 
78°], [E °6, 16°; 2°1, boil.], [C 38], [EtOAc 1°7). Bacl, [W)], [A contg. HCl). 

Nickel Comp ounds. NiBrg, [W], [A], [EF]. Ni(CQ),, [solid — 25°], (43°, 751 mm.), 
[A], [B), (Ch. NiCl,, [W), [A], oxides (W), [acids]. NiIo, [W). 

Nicotine. ©, 9H14No. (247° cor., 745 mm.), S.G. 42 1:0183, [Ww], [LA], [E]. B’ HoClo, 
[W], [A]. B HyS04, CW], [A]. 

Nitrates. All normal salts are [W], the greater number are (conc. HNO;). AmNOs, 
[W c. 200, 15°], LA]. wi Sa [c, 598°], [W 5, 0°: .9°2, 20°; 32°92, 100°}, (A). 
Bi(NO;)3xaq, decomp. by W. wry AP ter (Al. CaN 0; )»4aq, [A], (E), 
[AA].  Co(NO3)26aq, [A]. Cu(NO;)o8aq, [Al Fe(NO:)39aq, [A}. 
Pb(NO3)s, (W 39, 0°; 60°6, 25°; 138-9, 101°), [A of S.G. -9282, 4°96, 4°; 11°49, 50°). 
LiNO;,'[A]. M e(NOs): Gad, [A]. Mn(NOQO3)26aq, [A]. 2He(NO;),aq, 
(A). KNOs, [339° SG. *2°1, H.F. [K,0,NOg) 121,485, [W 13-3, 0°s 21, 10°; 31°2, 20° 
85°9, 50; 247, 100°), [A of S.G. *833], (A absol.). ‘NaNOs, S.G, 49: 26, [c. 316°], HLF. 
[Na.N,03] 111,250, [W 72-9, 0°; 80°s, 10°; 112, 50°; 180, 100°], (A absol.), [A dil.]. 

es O32 { (A absol.), [4 dil.]. AgNOs [W 121°9, 0°; 227°3, 19°5°; 714, 85°; 1941°4, 
133 A boil.} 

Nitric Acid. TINOy. [c. — 47°], (86°). S.G.251°552. H.F. [H,N,Og] 41,510. 

air an NOx [LW under 50°). KINO», [W], (A absol.). NaN Oo, [W], (“spirit ’’). 

= Qs 

Nitro-anilines. C,H4(NO,).NHo; 0-, [2:1], (71°5°], (AJ, (E], [W hot]; m-, [3:1], 
[114°], (285°), [W -114, 20°], [A 7°05, 20°); p=, [4:1], De phy) 077, 20°), (A 5°84, 20°]; 
Di-, CgH3(NO )o(N Hy) Ex 2:1), [176°}, CA, 95%, °76, 21°; A, 88%, 5°8), [ W boil.}; Tri-, 
CgH.(NO>)3 NE » (6:4: 2:1), (188°), [A]. 
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Nitro-benzene. CgH5NOo. [8°], (209°, 745 mm.). S.G. 29 1°2039. (W), [A], [E]. 

Nitrogen and Compounds. N, (— 194°4°),5.G. (gas) *97247 (air = 1), S.G. liq. *885 
at b.p., [W °01843, 4°; °0152, 12°6°]; [A °12561, 1°9°; +12384, 6°3°; °12241, 11°29]. N»O, 
[— 99°], (— 92°), S.G. (liq.) -937 at 0°, [W 1°305, 0°; 1°095, 5°; *92, 10°; °67, 20°), H.F. 
[No,O] — 17,740. NO, [W c. °05 ord. temp.], [A *309, 2°; +282, 11°8°; +266, 20°], [H»SO4, 
S.G. 1°84, 3°5, 13°], H.F. [N,O] — 21,575. NO» & NoOy,, [— 10°, (21°64°, 760 mm.], S.G. 
liq. ¢ 1°4903, H.F. [N,O.] — 2005, [W with combn.], [C], [EtCl], [CS.}, [EtNO,]. NoOs, 
[c. 30°], (45°-50°), S.G. c. 1°64, H.F. [No,05] — 31,600; [No,0;,Aq] 29,820. MNOCI, 
[c. — 8°). mNS (W). [4], [EZ], (CSo]. 

(a) Nitro-naphthalene. Cj )H7NOo. [56°], [61°], (304°). S.G.41°33. LA, 88%, 2°8). 

Nitro-phenols. C,H4(NOo).OH. o-, [1:2], [45°], (214°), (AJ, [E], [W]; m-, [1:3], [96°], 
(194°, 70 mm.), [W hot]; p-, [1:4], [114°], [W hot], [A}. 

Nitro-toluenes. Cs.H,MeNOng, o-, [1:2], (218°), S.a. 2£1°168; m-, [1:3], [16°], (230°), 
S.G, 22. 1°168; p-, [1:4], [54°], (234°). 

Oleic Acid and Salts. C);sH340o, [8°], (223°, 10 mm.), S.G. 22 -808, (W), [A], [E]. 
KA’, (W 25, cold]. NaA’, [W 10, 12°], [A,of S.@. +82, 5, 13°], [E boil. 1). | 

Orcin. CsH3Me(OH),. [1:3:5]. (¢. 228°). [W), (A), [E). 

Oxalic Acid and Salts. HoC.042aq, [187° anhyd.}. HoCoC, is[W 5°3, 10°; 10-2, 20°; 
120, 90°}, [A 23, 15°], [E 1°27, 15°), H.F. 196,800. Ko A”aq, [W 33, 16°]. NaoA”, 
[W 3, 15°). NaHA”aq, [W 1°7, 15°}. LioA”, [W 8, 19°59), (A), (E). AmoA” ag, 
Bu 4°2, 15°]. Eit2A”, (186° cor.),8.G. }$ 1°0356, (A). Oxamide, CO(NH2).CO(NHp), 
[W *037, 7°3°). 

Oxy-benzoic Acid and Salts. C,H (OH).COoH. o-, (salicylic acid), [156°], [157° 
cor.], [159°,cor.], (sublim. 200°), [W °09, 0°; *15, 0°; *225, 15°; 7°925, 100°), (E), [A]. 
NaA’, (W], [A]. NaHA’o, [(W], [A]; p-, [213°], [W °173, 0°; °8, 15°), (A), (CE), (C], 
[CSg]; m-, [200°], [W °37, 0°; °9, 18°), [W boil.}, LA}. 
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Oxy-benzoic Aldehyde. C,H ,(OH).CHO. (Salicylic ald.). [c. — 20°], (196°5°). 
S.G. 29 1°1671. [W), [A], [E]. 

Oxygen. 0, (—181°4°, 740 mm.). S.G. lig. 232 +899. [W 0489, 0°; +04286, 5°; 
03802, 10°; *03415, 15°; *03103, 20°; -02616, 30°], [A *28397, 09-249]; Ozone, O3, (— 
106°), [W °366, 18°, 760 mm,; °834, 19; °2745, 14°]. 

Palmitic Acid. C,gH3,09. [60°75°], (339°-356°). S.G. £2 °853. (W), [A 9°2, 19°5° 
ae ae bap? 3292. [ }» ¢ ) (W), [ } 

Papaverine. ; CooHg1NOq. [147°]. [E°4, 10], [W hot], [A hot], [C hot], [B hot]. 

Paraffin Wax. (W), [A hot]. [E], (Oils). 

Pelletierine. CsH,3NO. (195°). S.G.2-998. [W665], [4], [e], [c}. 

or m-, Me.(CHg)3. Me, (37°), S.G. 14 °6337; Iso-, Me,CH .CH».CHs, (30°), 
3G. 15 °6248, 

Phenanthraquinone. (©,4Hg02. [202°], (above 360°). [W], [W hot], [A cold], [A 
not TEL GD Ach TBS 14Hg02 }, ¢ ) (Ww), }, }C 

Phenanthrene. C,4Hj9. [100°], [103°], (340° i. V.). [A 2°62, 16°; 10°08, 78°], [EB], 
(B), (HOAc}], [(CSo). 

wee Sa tae [41°], (181°5°), (182°9°). S.G. 29 1°0702. [W 6-6, 17°]. H.F. 47,341. 
A], [E). 

Be C(CgH4OH)po. 

Phenol-phthalein. C,H, CO: cs ot40E)e [c. 253°]. [A hot}. [W]. 


ala oh esha: man NHPh.NHo. [23°], (241°5° i. V., 750 mm,). [W hot], [a], [E], 
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TABLE OF MELTING AND BOILING PorntTs, SOLUBILITY, Etc.—continued. 


Phenyl Mercaptan. PhSH. (168°), (172°). S,G.241:°078. [AJ], [E]. : 

Phenyl-thiocarbamide. C sH;N.CS. (220°, 750 mm.). S.G. # 1-059. Decomp. with 
most solvents. [C]. ‘ 

Phloretin. C,5H 1405. [255°]. [W hot], [#], [A]. . 

shige cee Co1Ho40192aq. [109° anhy.] S.G. 22 1°43. [W °1, cold], [W], [W hot), 
[A], (E). 

Phloroglucin.. CgH3(HO)3[1:3:5]. [219°]. [W], LA], [E}. 

Phosphates. The normal and acid salts of HyPO, with alkali metals are [W]. AIPO, 
xAq, [acids], [KHO soln.]. Am>HPOx,, [W], (A). CagP.2Og, [Min. acids], [W). 
NasHPO«12Aq, [W 2°5, 0°; 3°9, 10°; 9°3, 20°; 825, 50°; 99°4, 100°], (A). 
Na4P2O7, (pyro.-phos.), [(W 3°0, 0°; 3°95, 10°; 6°23, 20°; 40°26, 100], (A). 

Phosphoric Acid. H3PQ4. [41°75]. S.G. 1°88. H.F. [P,04,Hg to solid acid] 302,600. 

W, VY. Lab., p. 212]. 

Phosphorus and Compounds. P. Ordinary crys. P, [44°3°], (290°), (287°3, 762 mm.), 
[W], [4], (2), [(CSoe], [SeClo], [lig. PoS). ° Amorph. red. P is insol. in menstrua which 
dissolve the ord. variety. PBrs, (172°9°, 760°'2 mm.), S.G. 2 2°923, decomp. by W. 
POCls, (75°95°, 760 mm.), $.G. 2 1°613, [B], [E], (cj, [ose]. IPCls, [148° under pressure], 
(160°-165° with part. decomp.), decomp. by W. PHs, Liquefies —90°; solidifies — 133-5°; 
melts — 132°5°, (c. — 85°), [W +112], [A], [F], [eth. oils], [CugClo in HClAq). PoH 4, 
(57°-58°, 735 mm.), $.G. 1°007 to 1°016, (W). ‘PoIy4, (PIs), [110°], [CSo). PIs, [55°], 
[CS.]. PoOs;, S.G. 2°387, H.F. [Po,0;] 369,900; [Po,0;,Aq] 35,600, [W forming HPOs]. 
POCI3, [— 1°5°], (107°2°), S.G. 21°7116, decomp. by W. 

Phthalic 5a. 40) CgH4(COoH)s[1:2]. [184°], [203°]. [W-54, 14°; 18, 99°], [A 10, 15°], 
[E *684, 15°], (C). 

Phytosterin. CogH440,aq. [1329-1339], [136°-137°]. [A hot], [E), [C], (W). 
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TABLE oF MELTING AND BoILIne Points, SOLUBILITY, Etc.—continued. 
Picric Acid. C,H2(N02)3 OH[6: 4: 2: 1] [122°] [W 5°, *626; 20°, 1°22; 77°; 3°89] LA] 
E) 


[KE]. 
Picrotoxin. [W], [£], [C], [A], [Alkalis]. 
Pilocarpine. C©,;HjgN 20.9. B’HCl, [A]. 


Piperidine. CH CH? CH? NH. (106°). S.G. 15°8664. [Ww]. 


Piperonal. V. Protocatechnic Aldehyde. 

Platini Compounds.—Bromides. Am»PtBr,, S.G. 4°2,[W 20°, 59]; KoPtBrs. 
S.G. 4°54, [W 20°, 2°07; 100°, 10]; NasPtBrs Gag, S.G. 3°323. [W], [A]. 
-chlorides. Am»PtClg¢, S.G. 3-065, [W 24°, °665; 100°, 1°25], [hot A], (F ht); 
K2PtClg, 8.G. 3°5386 [W 0°, *74 ; 20°, 1°12; 100°, 5°13], [4], [A + FE], [Acids], (KHOA). 

Platino Compounds.—Bromides. K»PtBr; [W)].-Chlorides. Ame PtCl,y 
[W hot] (A) KoPtCly. S.G. 21° 3-29 [W] (A). 

Platinum Compounds. PtBro, (W), (4), (£), [HBrAq], [KBrAq]. PtBry,, [4], 
(#), (W], (glycerin). PtClo, S.G. ++ 5°87, (W), (A), (E), (HClAq hot minus air). PtCl,, 
[W)], [A], (E). Pty, [W with decomp.]. PtI, (W), (A), (Acids). PtIy, (W), [A 
weil Pert TAT [Iodides]. Platodiammine chloride, Pt(.NHg.NH3Cl)o.aq, 

*5Y, 25], a 

Potassium Compounds. KBr, S.G. 2°7, [699°],(W](A). KCl, S.G. 25 1-94, [734°], 
[W 10°, 32; 15°, 33:4; 50°, 42°8; 100°, 56°6), (A), (HCIAq conc.). KHFo2, [W). 
KHS, (W].(A]. KHO, S.G. 2°1[W), (Aj, (#2). KI, [634°], [W 10°, 136°15; 20°, 
144°2; 50°, 168; 100°, 209], [A], (#). KIs, [45°], [A], [small quantity of W]. 

Propane. CH 3.CH,.CH3. (—17°). [A 6]. 
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Propargyl Alcohol, CH : C.CH,OH. a), S.G. 29-9715. [W]. 
Propionic Acid and Salts. CH; .CH,.CO.H. [— 23°], (140°7° cor.). S.G. 22 °9983. 
fw], [A], [E], [8], [[z1eRor]. Nad’, [W 15°, 993 100°, 987): [A 20°, 2°4; 100°, 3]. 
KA’, [W 16°, 178; 100°, 309]. CaA’sa q, [W 179, 54; 80°, 39], (A). 
Propionitrile. EtCN. (97°). S.G. 2° gol, [W), [A], [r i]. 
Propionic Aldehyde. CH3.CH, .CHO. S.G. 15 +3065. [W], [A], [ligroin]. 
Propyl Alcohols. 1%-, CH;. CH, .-CH30H, (97° 4° i. V.), S.G. 48 +8088, [w], [A]; iso-, 
CoHi,)20H. OH, (83° cor.), 8.G. "7914. [w], [A}. 
Enopy ar nes- n-, CH3.CHo. ‘any, NHp, (49°), S.G. 18 °7222, [w], CAIs, t80-, ¢ Mist we 
NHp, (32°), S.G. 28 -690, [w], [A].; Di-n-, ProNH, °(110°), (98°), S.G. 28 -7430 [WW]; 
Di-iso, ProNH, (84°), S.G. 22 °722, [w]. 
Propyl Pom pounds. PrBr, (7 19), S.G. 25 1°361, [A]. ger fs ied .G. 45 1°3198, 
PrCl, (46° i. V.), S.G. 25 ?393, [A]. PrCl, (36°), S.G. 28 “8688, [A]. PrI, (102° 5°), 
Ue 15 1°7585, [Al]. Pri, (89°), S.C. 23 1°7163, [A]. 
menace Glycol. C3H4(OH)p. (189°). S.G. 91-0527. [w)]. [a], [E hy 
Proteids. Albumins (e.g. egg. alb., serum alb., lactalb., vegetable alb.), C.,* [W], [conc. 
NaCl or MgSO,}. Globulins (e.g. serum glob., cell glob., fibrinogen, myosin, vitellin, 
crystallin, hemoglobin, hemocyanin, vegetable glob. )}y Ca¥ [TW], [dil. solns. neutr.isalts], 
(pptd. but not coag. by NaCl or MgSO,4). Albuminates (i.e. acid alb., alkali alb.), N.C.,* 
(W), (solns. neutr. salts), (dil. acids or dil. alkalies). Proteoses, (mostly intermediate 
compds. in formation of peptones from proteids), N.C.,* [W], (mostly’ pptd. by certain neutr. 
salts), (pptd. by HNOsAq). Peptones, N.C.,* [W), (solns. neutr. salts], [(HNO3Aq), (pptd. 
by tannin), (pptd. by A), (pptd. by pot. mere. iod.). Insoluble proteids, Fibrin, (W), (dil. 
HCl); Lardacein, (W); Gluten, (W), (dil. HCl], [strong acids or alkalies]. Proteid-like 
Compounds, Gelatin, (cold W), [hot W], (A), KE), (C); Mucin, [dil. CaQAq or BaOQAq], 
(pptd. by acetic acid), (A); Keratin, (W), (A), CE), (dil. acids), [hoil. alkalies). 
* C. =coagulated. N.C. = not coagulated by heat. 
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Protocatechuic Acid. C,gH3(0H)2.CO,H[4:3:1]. [199°], [194°]. [W 14°, 1:9; 
60°, 10], [A], [E], (B). 


Protocatechuic Aldehyde, &c. CsgH3(OH)..CHO[4: 3:1], [150°], [W hot], [A], [E}. 
Vanillin, CoH9(OMe)(OB).CHO, (81°), (285°), (W 14°, 1; 80°, 5), LA7, [E], (Cl, (CS,}, (hot 
ligroin]. Ptperonal, CH202:CgH3.CHO, [37°], (263°), [Ww cold 2], (W hot], (A), (E). 


Pyridine. NC CH. CH DCH. (116°). $.G. 22 °9855. [wl], [A], [Cl]. 

he) CgH4(OH).[1: 2]. [104°], [111°], (240°-245°). [W], (AJ, (E], (B, (Cl, 
igroin 

eyzceneet. CgH3(OH)3[1: 2:3]. Pyrogallic acid, [131°], [134°], (210°), [W 12°, 40], 


[A], (E). 
Syneeeree Acid. CO,H.CHMe.CH,.CO2H. Methyl-succinic acid, [115°], [W 20°, 66], 
[A], (EK) 


CH 
Pyrrole. ¢1,. OHNE: (130i. V.). S.G.22+4 +9752. [A], [E). 


vic Acid. CHs.CO.COoH. Di-oxy- ionic acid, [9°], (c. 165°), S.G. 44 1°2752, 
Wh tAN TEL. 3 2 y-prop [9°], ¢ ) 
Quassin. [211°]. [W 22°, 252], [C 15°, 48], (£), [cone. HC1Aq], [cone. KOH Aq). 
Quercetin. [Above 250°]. [A 78°, 5°5; cold, *4], [W], [£]. 
Quercitannic Acid. [W -6], [E °035}. 
Quercite. CH ,.0;. [234°]. [W 12°,9; 20°, 11], (E), (B), (C), [A het]. 
Quercitrin. [168°]. [W cold, -04; 100°, +7], [A cold, 4; 78°, 29], [E °8]. 
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Quinic Acid. CsgH7(OH)4.CO,H. [162° cor.]. [W 9°, 40], [A], [2]. 

Quinine. CopHo4No0.. [173° cor.]. [(trihydrate) W 15°,,.-06; 100°, 11], [((anhydrous) 
W 15°, -051; 100°, °13], [E 10°, 100; 15°, -44], [CG 57°5], [B 15°, -5; 80°, 3°3], [Xylene 
15°, *11; 138°,1°645], [(CSo], [AJ], [ligroin]. [oils, fix. and vol.}. 

Salts. B'HCl2aq, [160°], [W 10°, 2:5], [A], [EB]. 82H, [15°], [W cold, we 
B' H)Br23aq, [W]. BHI, [(W], (A). B'oHoSU48aq,, [of anhy. W 6°, 126; 100°, 3], 
[A,S.G. °85, 1], [glycerin, 2°5], (C). B’H,S0,47aq, [W 13°, 9; 229, 12°5)]. B’(H2S04)27aq), 
[W)], (Al. 


. 1. CH: CH.C.CH:CH Ee ‘ HY); aif < 
Quinoline. GH:CH.G. N= CH’ (237°5°), (234°), (241° cor.). cage 17107. [W)], [A], 
[e], {CS9]. , 
Quinone. poe [116°]. [W], [A], [E}, [HC1Aq], (conc. HNO). 


CH.CO.CH’ 

Raffinose. Cj;gH390;¢5aq. [c. 87°]. [W 162,17; 20°, 14], [A of 80% 70°, 1°4]. 

Resins. The following are [A of 95%]:—Benzoin; caranna, conifer resins, dragon’s blood, 
guaiacum, mani-resin, mastic (Bombay and Alexandria), black balsam Peru, sandarac, 
balsam Tolu, xanthorrheea resin. These are partially.[A of 95%]:—Ammoniac, asafcetida, 
bdellium, Canada balsam, ceradia resin, copaiba balsam, copal, dammar, ¢elemi, euphorbium, 
galbanum, gamboge, liquidambar, common mastic, Mecca balsam, myrrh, clibanum, opopa- 
nax, white balsam Peru, sagapenum, liquid storax.. The following are [E]:—Caranna, 
Canada balsam, conifer resins, copaiba balsam, dragon’s blood, elemi, guaiacum, mastic, 
sandarac. Most other resins are partly [E]. 

Resorets) CgH4(OH)2[1: 3]. [112°], (267°). [W 0°, 86°4; 30°, 228-6), [W], [A], [E], 

. 2 ‘ 
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Ricinoleic Acid. CisH3403. [17°]. [4], [e}- 

Rosaniline. ([4: 1)CgH4(NH»2)).C(OH).CgH3Me(NHo)[1: 3: 4], [W]. [VH34q], [A], CE). 
Para-rosaniline, ({1: 4]CgH4(NH»9)3COH, W [conc. HU1Aq]}. 

Rubidium Compounds. RbBr, [c. 683°], [W 5°, 98; 16°, 104°8]._ RbCI, [c. 710°], 
Win 7°, 82°89], [A]. RbI, [c. 642°], [W 6°99, 137°5; 17°4°, 152]. RbOR, 

Saccharic Acid. C0.,H.(CHOH),.CO.H. [W], [A], [£Z]. 

Saccharin. V. Sulphobenzoic Imide. 

Salicin. C,H,,0;.0.C,H,.CH,OH. [201°]. [W 11°, 3°3], [A], (E). 

Santonin. (©;;H1;,03. [170°]. S.G. 22 1°247, [W 175°, -02; 100°, °4], [A 22°5°, 2°3; 
50°, 8; 80°, °37], [E 40°, 2°4], [C 23]. 

Saponin, [W], (A), (©). 

Scoparin. C2 )Ho2.019. [W], [W hot], [A], [alkalies]. 


Scutellarin. (W), [A], [E). 

ce © ate, (W]. BaSeQ,, (W), (HNOsAq). CaSe0.2aq, [W]. 

28eU4, : 

Selenion Compounds. Se2Brz, [cs2], [C]. SeBry4, [CS2], [C], [EtBr]. SeeClo, 

_. [CSo), (C), [B), [CCly). SeClg, (C82). SeOs, [A 96%], (Acetic anhyd. boit.). 
ilica. SiO». S.G. (quartz) 2°647 to 2°652. Insol. in all solvents except such as react. 
; Dissolved by HF’; also by alkalies, the crys. slowly, the amorph. more quickly. 

Silicon Compounds. SisBrg, (c. 240°). SiBry, 8.G. ° 2°8128, [solidify c. — 12, 
(153°4°, 762°5 mm.). SiC, S.G. 21°58 (1469-148°). SiCly, S.G. 2 1°5241, (57°57, 
760 mm.), decomp. by Wor A. Sik 4, (liqfy. — 106°5°,9 atmos.). SiHy, (liqfg. — 11°, 
50 atmos.), (— 1°, 100 atmos.), (W). Sil,, [120°5°), (290°), decomp. by W, A, or E. 
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Silver Compounds. AgBr, [c. 434°], (W). AgCl, [c. 457], S.G. ° 5°5, S.G. © 5°67, 
W, cold or hot, dissolves an appreciable amount, but not in presence of *05 gr. per litre of 
AgNOsz; the granular or fused form is (W cold), (conc. HClAq], [conc. chlorides of alk. 
and alk, earths), (NH3Aq). Ag, [c. 530°], 5.G. =%,, (W), (VH34Q). 

Sodium Compounds. NaBr, [708°], [727°], 8.G. 44*5 3°079; 12+ 3-198, [W 0°, 77°5; 
20°, 88°43; 100°, 114°9], [A, 90%, 6], (Acetone). NaCl, [772°], [851°], S.G. 2 2°16, [W 0°, 
35°52; 50°, 36°98; 100°, 39°61], (A absol.), [A, S.G. +9282, 4°,10'9; 10°, 11°13; 60°, 14°1), 
(A+ £), (Acetone). NaF, [W 16°, 4:78], (A). NaOH, [1098°], $.G. 2°13, S.G. 1*723, 
[w cold, ¢. 212], [A], (Z). Nal, [628°], [650°], S.G. 3°45-3°65, [W 20°, 178°6 ; 60°, 256-4; 
140°, 333°3. V. p. 219], (AJ, (2). 

Solanine. [244°]. [A 85%], (C), (ligroin), [#7], [W]. 

Sparteine. Cy5HogNo. (311°, 760 mm.). [A], [E], (B), (ligroin). 

Starch. 7Cy,.H» 019 (nis >100). (W). Soluble starch is [W], (A). 

Stearic Acid. C;.H3,05. [69°], (232° cor., 15 mm.), (359°-383°). S.G. £2 *845; 22 1°00. 
[A cold 2°5], [B 23°, 22], (CS, 30), (W), [LE]. 

Strontium Com»ypounds. SrBr», [c. 630°], [W], (A). SrClo, [825°], 8.G. 2 2°96, 
[W 0°, 44°2; 10°, 48°3; 100°, 101°9], (A absol.). SrOoHo, S.G. 3°62, [W). SrIo, 
S.G. 4°41, [W]. ‘ 

Strophanthin. [W], [A], (E). 

Strychnine. C91;Hg»No09. [221°], [284°], [268°], [269°], (270°, 5 mm.). [W cold, -015; 
100°, 04], [A 8°, °3; 78°, 1°8], [A 95%, °936], [E °08], [B °607]), [iso-amyl alcoh. 12°, °53; 
99°, 4°3. 

Styrene. C,sH;.CH:CHy, (144°), S.G. 29 9074, [A], [EF]. Metastyrene, (CgHg)x, S.G. 33 
1°054, (W), (A), LE). 
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TABLE OF MELTING AND BoriineG Pornts, SoLusiity, Erc.—continued. 


Suberic Acid. CgH;404. [140°], (c. 300°). [W 15, *142], [E 15°, °8}. 

Succinic Acid. CO,H.CH,.CH».COoH. [182°], [185°], (261°). S.G. 1°55. [W 0°, 2°88; 
14°5°, 5°14; 100°, 121}, [A 6°, 5], iD 15°, 1°25]. 

Sugars. Dextrose, CgH,;20., [W], contg. —aq is [A], [MeHO]; anhyd. is insol. in same. 
Leevulose. CH 40s, [W)], [A], [A + E boil.). ya ree [163°~164°], [W], 
[MeHO}. Sorbose, CgH1;,0g, [W]. Mannose, CgH100¢,, [W], [A], (FE). Saccharon, 
(common sugar), a [160°], S.G.1427+5 1°580, ‘wi. TA]. cHO} [acetone], (ely- 
cerin}. Lactose, Cy9H99011.H,0, S.G. 1° 53, TW}. Maltose, C1 9H220;;.H,20, (4A, S.G. 84], 
[MeHO}, [W]}. 

Sulphates. Al.(SO.)s3. Ce Oe, 24aq, S.G. 1°56, [W 0°, 5°22; 100°, 421°9), (A). 
Al)(SO4)3. = 2SO.tags, S.G. 1°7, [W 0%, 3°29; 60°, 31; 100°, 357], (A). AmoSOq, 
fc. 140°], S.G. 1-76, [W 0°, 71; 20°. "763; 100°, 97° 5], (A), (A, S.C. °872). BaSOx,, 
(W). CaSOx4, IW 0°, °19; 20°, +206; 60°, +208; 100°, °174). CdSO,aq, [W], GC» 
etd [W 0°, 31° 63 50, 65°8; 100°, ‘203° 3] (A) [A 40%, 15°, °25). P 
S.G. 6°2, (W), (cone. HoS04), (dil. HCl), (dil. HNO3). ToioSOs, [818°], [W 0°, 35- 34; 
20°, 34°36; 100°, 29°24), LA). MiaGierea: ae [W 0°, 25°76; 15°, 33°83; 100°, 73° 8], 
[A 10%, 15°, 39°3; 40%, 15°, 1°62]. oo [W 10°, 63°8; 100°, 52° 9], (A). 
NiSO,, [W 16°, 374; 70°, 61°9], (A). M80, | 10°, 9°73 50°, 15° 8; 100°, 26° 2); (A). 
AgsSOx,, [645°], [W "cold, 1° 15; 100°, 1°45). Na».S0O,, [861°], [W 0°, 5 5; 34°, 78°8; 
100°, 42°7; 230°, 46°4], (A). ZnSO, sol. of —7 aq, [W 0°, 115°2; 20°, 161; 100°, 
653°6], (A). 

— ites. Sulphites of alkali metals are [W], as are acid salts of alkaline earth metals. 

ost other salts are (W). 


Sulphobenzoic Imide. (Saccharin). fae} {W), [W'hot), (A), (E). 
Sulphonal. Me,C(SO,Et)>o. [125°]. [A], (W). 
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TABLE OF MELTING AND BoILING Pornts, SoLuBILity, Erc.—continued. 


Sulphur. §. [c. 115°]. (W), [CS, 0°, 23°99; 15°, 37° 15; 55°, 181°34], (A boil.), (Z boil.), 
iB boil.], (C). V. p. 227 for other data. 


Sulphur Compounds. S,Clo», (138°12°), S.G. 2 1°709; BP 1°492], [CS,], [B]. SClo, 
8.G. 15++ 1°648, (B], [A A glac.]. SOb, [c. — 76°}, i(c. — 1D S.G. =29°4 (liq.) 1°4284; 
22 1°3769, (W], Le [A A glac.]. SOs, ie i “a (46°2°), S.G. =21°94. SOClo, (78°5°), 
S.G. 21° 6767. »>C1o, (69°95°), S.G. 21° 

Sulphur ic ee SC. [10° 35°], (begins 4 oa constant at 338° with dissoc.), S.G. 25 

1°8884, S.H. 22°-80°, °335, H.F. [Hp,S,04] = 192,920 : [H20.S03] = 21,320, [w]. Pyro-. 
sulphuric Acid, HSo07, [35°]. 

Tannic Acids. Gallotannic acid, Cj4H  )0¢, [acetone], [glycerin], [oils], (C), (CS), (B), 
(petroleum). ‘Tannic acid (oak bark), Tieet alee [A], [acet. ether], [W], [#). 


Tartaric Acids and Salts. CO.H(CHOH),COoH, [135°, changing to isomer.), S.G. 2 
1°7594, [W 0°, 115; 15° 132; 100°, 343], [A 15°, 25°6], [E 15°, °4). AmoA”, [W]. 
Am¥UHA", [W cold}. K,A"taa, TW 2°, 133; 23°, 158], [A hot]. KHA” (cream of 
tartar), [W 0°, °25; 10°, °4; 20°, °*5; 40°,1°13],(A). NaoA”2aq, [W 6°, 29 ; 24°, 44; 
42°5°, 66], (A). NaHAaq, [W cold, 11; 100°, 55], (A). KNaA”4aq (Rochelle 
salt), W 3°, 30; 26°, 66]. K(SbO)A"taq (tartar emetic), [W 8°, 5; 21°, 8; 100°, 
52], (A). Racemic Acid, CgH,gOg, (206°), S.G. 2 1°778, [W 0°. 8° 16; 20°, 18; 100°, 
137°8]. Lieevotartaric acid, [170°]. Inactive T A. , [140°- 143°), [W 15°, 125). 

Taurine. CH,(NH»).CHy.SO3h. [W 12°, 6°5], (A). 

Tellurium Compounds, HeTeO,, SG. 18** 3°425, [W boil.], (A), (E). TeBro, 
[c. 305°], (c. 343°). TeBry, S.G. 15 4°31, [224°] (414°). TeClo, [209°), (327°). TeCl, 
[224°], (414°). TeQOs, 8.G. 5°7, (Ww), [most acids], (KHOAq]}. 


Terephthalic Acid. CsH4(CO.H)y. [W], [£], [C], [4 A]. 
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TABLE OF MELTING AND BoILinG Pornts, SOLUBILITY, Erc.—continued. 


Terpenes. CjoHi,- Pinene, dextro-, (156°), S.G. 2 °8765; 25 *8586; levo.-, (156°5°), 
$.G.2°8767. Limonene, dextro.- (175 -176°), SG. “20 *846; levo.-, (175°- 176°), S.G. 22% 
°846. Sylvestrene, (176°- 177°), SG. 2 18 851, Thellandrene, (1719-172°). Di- & 
pentene, (c. 176°). Fenchene, (190°-193°). 

Thallium Compounds. TI1Br, [458°], (WwW). T1Brs, [W), [Al. eel ft2t) 
(708°-719°), [W], (A), (NH34Aq). -"T1Cl3, [W]. TleClz, [W_15°, 17°, 
100°, 1°9}. TIOH, [W], [A]. T10.OH, (W), Gil. alkali). iy ui 439°, 00806 
[W], (A). 

Thebaine. Cj9H9;NO3. [193°]. S.G.1°3[AJ. [C], [E 10°, °7], [B). 

i /NMe.C : CH.NMe 

Theobromine. One Ag | sare 
[E cold, 006; 35°, °17], [C boil., 1). 

Thialdine. CgHi3NS 9. [43°]. [W], LA], CE}. 

Theine. V. Caffeine. 

Thio-carbamide. V. Thio-urea. 

CH:CH. Meet 
| OMe Gu (88°). SG. ¥F 10705. 


Thiosulphate of Sodium. Na So03.5aq. S.G. 22 1°736. [45°], [48° 5]. [W 0°, 49° 153. 
20°, 69°44; 40°, 104°16; 60°, 192°3], v. p. 234, (A). 


Thio-urea. CS(NHo»)9. [170°]. [W cold, 9], [A], [Z]. 
Thymol. C,H;MePr.OH[5:2:1). [49°5°], (232°. S.G. 2.-9941. [W-°3], [A], (EI, 
(HOAc). | 


. [W 17°, 062; 100°, °7], [A 17°, -02; 78%, 2], . 


Thiophene. 
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TABLE OF MELTING AND BorLine Pornts, SOLUBILITY, Etc.—continued. 


Tin Compounds. SnBry, [30°], [33°], (201°), (203°3°), $.G. 3°35, [(W cold]. SnBro, 
[215°5°), (617°-634°), S.G. 225°117. SnClo, [249°3°], (617°-628°), (606°) [W]. SnCl4, 
[solidfy. — 33°], (113°9°, 760 mm.), S.G. 2 2°2787, [W]. Sno, [316°], [ W cold], [W hot). 
SnI,, [146°] (295°), S.F. 22 4°696, (CS), 15°, 145], [A], [B], [KE]. SmObs, crys., S.G. + 
7°0096, (acids) K»oSnO3.xaq, (K stannate), [W], (A). NaSnO;3xaq, [W 0°, 
67°43 20°, 61°3], (A). 

Toluene. C,H;.CH3. (109°), (1119). S.G. 29 *8656; 23 °8708. 

Toluidine. o0-, C,;H,Me.NHo2[1: 2], (198°), S.G. 29 -9986, [A], [E], [H).SO4aq]}; m-, [1:3], 
(197°), (201°), (205°), S.G. 24 +998, [A], [E], [H2SO4aq]; p-, [1:4], [45°], [42°8°], (198°), 
(206°), S.G. 1°046, [W 11°5°, 35), [A], [E], [H_SO4aq], [ligroin]. 

Toluquinone. C,H3Me0.[2:4:1]. [69°]. [W hot], LA], [E}. 

Tropine. CgH;;NO. [62°], (229°). [W], [A], CE). 

Tungsten Compounds. WBrs, [276°], (333°). WeClg, [275°], (346°7°, 760 mm.), 
[CSs I, [POCl3]. WOCls5. [248°], (275°6°), [CS2]. WOs, S.G. amorph. 7°13-7°16; 
crys. 12 7°23, (W), (acids), [alkalies hot or molten). 

Tyrosine. C,H4(O ).CH,.CH(NH.).CO i. (236°). S.G. 1°456. [W 20°, 104: 100°, *65], 
[A 90%, cold, 0074], (E), [NHgAq], (KOHAq] 

Urea. CO(NHo)o, [132°], S.G. 1°323, [W], [A cold, 20; 78°, 100], (C), [#]. B’HNOs, [W], 
[A]. 4d, OC oxalate), [W 15°, 4°4], LA, S.G. °833, 1°65], [W hot]. 


Uric Acid. CO NH.CO.0.NE O. S.G. 1°87. [W 0°, +002; 20°, -006; 100°, °0625], 


NH——C.NH 
(A), (E), [glycerin], [carbonates of K and Li], [piperazine]. 
Valeric Acids. -, CHs(CH»)sCOoH, (186° cor.), 8.G. 25 +9446, [W 16°, 3°5]; Iso-, 
eo H».COoH, (176° cor.), S.G. 15 +9336, [W], [A], [£]; Active-, CHMeEt.COoH, 
(177° i. V.), S.G. ,24, °938; Tertiary-, CMe3.CO.H, (35°), (163°5° i. V.), [W 20°, 2°2]. 
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TABLE OF MELTING AND Borne Pornts, Sotusiiity, Etc.—continued. 


Valeric Aldehyde. Iso-,Me,CH.CH2.COH. (92°5°). S.G. 3£°8041. [a], (E]. 
Vanillin. V. Protocatechnic Aldehyde. 
Veratrine. C3 .H,9NO9. [205°]. [W 15°, °12], [A], [E}. 


; NH.CH : C.NH ‘ 

Xanthine. 6 yy o_O? [W cold, 007; 100°, :08], (A), (E), (KO Aa} 

Xylene. o-, C;,H4Me.[1: 2], wae 142°), S.G. 2 8932; m-, [1:3], (139°), S.G. 2 °8812; 
pea ay rise face Bik t [ 2 (142°) [1 : 3], (139°) 


Zine Compounds. ZnBr, i. > 19 3°643, [394°], (695°-699°), CW), A , [E}. ZnClo. 
[262°], (708°-719°), S.G. 23 2-753, [W], (Al. [Acetone]. ZnFo,8.G. 154: 84, (W cold), 
[W hot], (A). nIo, [446°], (c. 624°), 8.G. 4-696, [W]. ZnO, amorph., S.G. 5°5-5°73 
crys., 15 5°782, (W), owerty Zn(Me)s, [- 40°), (46), S.G, 29*4 1° 386. Zn(Et)». 
[— 8°], (118°), SG.°28 1+1 
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TABLE OF MELTING AND Bortine Pornts, Etc. 


CONTRACTIONS. 

The contractions used in this table are the same as those elsewhere used in the Pocket-Book 
with some additional contractions to express solubility. 

W =water. A=alcohol.. C =chloroform. B=benzene. E=ether. AA = acetic acid. 

[Solvent] = soluble in solvent. 

[Solvent, 0° temp., x] x = number of grmms. of substance dissolved by 100 grms. of solvent at 
0° C. Temperature is not always stated. 

[Solvent] = very soluble, or easily soluble, in solvent. Note.—Egyptian type in square 
brackets are.used. 

[SOLVENT] = miscible with solvent. Note.——Small capitals in square brackets are used. 

(Solvent) [Solvent] = sparingly soluble, nearly insoluble. Vote.—Italics are used in square or 
round brackets. 

(Solvent) = insoluble in solvent. Vote.—Round brackets are used. 


Examples. 

“CTW) (A) (B) [8] [C ap = + 161] [CSo, 10°, 23 ; 50°, 80] means, very sol. in water, sparingly 
sol. in alcohol, insol. in ether, miscible with benzene,,sol. in chloroform, with specific rotatory 
power of + 161 to the right for the D line, sol. in carbon bisulphide, of which 100 grms. dissolve 
23 grms. at 10° C., and 80 gris, at 50°C. 

“TA S.G. °84, 60, 15°]” means, sol. in alcohol of sp. gr. °84, 60 grms. being dissolved by 
100 grms. of the solvent at 15°C. 

“TA 95%, 10°, 21°2]” means, sol. in alcohol cntg. 95 per cent. of CoH,0, &c., &e. 

“The greater number are (conc. HNO3) and (HCl) ” means, the greater number are insol. in 
conc. HNOsg, and insol. in HCl. 

Nore.—Where discordant statements of M.P., B.P., &c., exist, the several values are some- 
times given. 

Besides the abbreviations referred to on this page, others are sometimes used, the meaning of 
which is obvious from the context ; as dissoc. for dissociation, &c., Xe. 
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COEFFICIENTS OF SOLUBILITY OF SOME GASES IN WATER AND IN ALCOHOL. 





Nitrogen 


Hydrogen ie 
Oxygen 





Carbonic anhydride : ‘ 


” ” 
Carbonic oxide .. 


. ” ” 
Nitrous oxide 


. 9, Aph 
Nitric oxide .. 


Marsh gas 


Olefiant gas... 
9? ee 


Butane .. /.. 


Ethane... .. 


Hydrogen sulphide 


Sulphurous anhydride 


Ammonia se 
Air 


” 
oe 


eer 





water 
alc~hol 
water 
alcohol 
water 
alcohol 
water 
alcohol 
water 
alcohol 
water 
alcohol 
water | 
water 
alcohol 
water 
alcohol 
water 
water 
water 
alcohol 
water 
alcobol | 
water | 
water | 





0° C. 
*02035 
°12634 
*01930 
*06925 
°04114 
*28397 

1°7987 
4°3295 
*03287 
* 20443 
1°3052 
4°1780 
*31606 
*05449 
*52259 
*2568 
3°5950 
*03147 
*0874 
4°3706 
17°891 
79°789 
328°62 
1049°6 
*02471 


+ 400, 
°01838 
°12476 
°01930 
*06867 
*03717 
*28397 

1°5126 

3°9736 
02987 


= 





1°1346 
39085 
| +30290) 
| +04993 
"51135 
+2227 
3*3750 
“02770, 
0748 
40442 
| 15+373 
| 69°828 
265°81 
941°9 
02237 








10° ©. 
*01607 
*12276 
-01930) 
"06786: 
*03250) 
*28397 
1°1847 
3°5140 
02635 
*20443: 
*9196 
3°5408 
* 28609! 
*04372) 
*49535 
*1837 
3°0859 
*02355 
*0599 
3°5858 
11°992 
56°647 
190°31 
812°8 


"01953, 

















15° C. 
*01478 
*12142 
*01930 
*00725 
*02989 
*28397 

1°0020 

3°1993 
°02432 
*20443 
*7778 

3°2678 


“27478! 


*03909 
*48280 
*1615 
2°8825 
*02147 
“0508 
3°2326 
9°539 
47°276 
144°55 
727°2 
*01795 





20° C. 





01403 
-12038 
“01930 
066668 
| «92838 
*28397 
9014 
2°9465 
-02312 
20443 
*6700 
3°0253 
26592 
03499 
| *47096 
| *1488 
2°7131 
02065 
“0447 
2°9053 
7°415 
39°374 
11448 
654°0 
“01704 
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TABLE SHOWING THE BEHAVIOUR OF VARIOUS ORGANIC SUBSTANCES WITH SOLVENTS. 


Name of 


—_—_—— ee | ee es | ee | ee | es | SS ———— | se OOO 


From Allen’s ‘ Commercial Organic Analysis.’ 


Substance. Formula. 5 

E 

= 

io) 

s) 

Ethy! alcohol CoH,O 00 
Amy] alcohol C5H 120 24 
Glycerin... .. C3H,03 oo 
Nitroglycerin CsH5N309 | I 
Ether .. . C4H 190 10 
Chloral hy- "| CoHC1,0, 10 67 


drate. 


Solubility in 100 Parts of 


8 
@ | 45 
Fig 
ao ° 
5 n 
212 
ais 
fe 9) 
ee 2+ 
io.9) o 
tit 
ee 10 
8 |S) 





NaHO Solution. | 


Rectified Spirit. 


8 


28 8 


M8 


Amylic Alcohol. 


8 


Rr 


Ns 


8 | Chloroform. 


8 


NDEs 


Carbon Disul- 
phide. 


8 


Benzene. 


8 


_ 


ms 


Petroleum Ether. 


8 


Ms 


Remarks, 


(The sign © signifies that 
the substauce and solvent are 
miscible in all proportions). 


Any contained water is 
separated by excess of 
5 last solvents. 

Soluble in acetic acid 
mixed with equal vol- 
ume of water. 


Decomposed by boiling 
soda solution. Soluble 
in wood spirit. 


Decomposed by soda with 
separation of chloro- 
form. 


-_ 


TABLE SHOWING THE BEHAVIOUR OF VARIOUS ORGANIC SUBSTANCES WITH SOLVENTS—continued. 


Chloroform .. 
Iodoform at 


Acetic acid .. 
Oxalic acid 
(crystallised). 


Lactic acid .. 
Succinic acid .. 


Tartaric acid.. 


Citric acid ..| CsHg07, H2O 


Solubility in 100 Parts of 


NaHo Solution. 


Cold Water. 
Boiling Water, 
10 per cent. 
Rectified Spirit. 
Amylic Alcohol. 
Ether. 
Chloroform. 
Carbon Disul- 
phide. 
Petroleum Ether. 


. 


8 Benzene. 








bd 
a 
wp 2 
NSB 
ne 
NM 

8 


1 


. 
. 
F | 
Ww 
iC 
wa 


C2H,04, 2 H2,0 


— 





Remarks. 


(The sign signifies that 
the substance and solvent are 
miscible in all proportions). 


Dissolved by 13,000 parts 
of cold water. 

Soluble in ether only 
when anhydrous. 

Soluble in ether to extent 
of 14 per cent. 


Soluble in 13 parts abso- 
lute alcohol. Decom- 
posed on boiling. 

Soluble in ether to extent 
of 4 per cent. Decom- 
posed by fusion. 

Absolute alcohol dis- 
solves 39 per cent. 
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TABLE SHOWING THE BEHAVIOUR OF VARIOUS ORGANIC SUBSTANCES WITH SOLVENTS—continued. 






Solubility in 100 Parts of 


































g g wan ee 8 Remarks. 
Name of S| 3/2] 4 Jit 3 (The sign @ signifies that 
Substance. Formula. PA 5 <3 et) aa g 3 ¢ the substance and solvent are 
K ~ | 801 % & - P z miscible in all proportions). 

= ° ° oS — 
3 1 belo oe lee | 
s|3/s4|318|8]a8|3& 3 
a) 2.1S Sidi Alolo a 

Meconic acid..}C7H,07, 3H20} -9} S | S| 12]. ar 4.2 Soluble in about 150 


parts of ether. 

-+ | Decomposed -by heat. 
Very soluble in abso- 
lute alcohol. + 






Gallic acid .. C7H,05, H,0 I 






w 





















Pyrogallic acid C,H,03 33:1 8 1(8 |.S8 Ss; I -« | Solution in soda turns 
; rapidly brown in air. 

et haghenms Indefinite 8 (1S 1S Salas 7 ee I | Soluble in acetic ether. 
acid, 

ma pepbanle CgHgSO4 54.55), 8.8 se ee -- | Decomposed on boiling. 
acid. 

Picric acid ee CgHsN307 I S Ss S S S S Ss 

Benzoic acid .. C7H 602 #187] S | 42 31/8 S , 

Salicylic acid. . C7H,03 (I); S | S | 42 50 | .. .. | Very slightly soluble in 

5 cold water. 
Phthalic acid. . CgH,04 £75 18)S5 Si} o- 





&* Ww eee es oY woe 


VAs 24am span 


muse 


TABLE SHOWING THE BEHAVIOUR OF VARIOUS ORGANIC SUBSTANCES WITH SOLVENTS—cont inued. 


Sclubility in 100 Parts of 











jy Slaw 3 3 Remarks. 
Name of Oi aired: 3 Id 5 (The sign © signifies that 
Substance. Formula. & oa #51 & S E i g the substance and solvent are 
2h eed oo rg < & |Fei¢ = | miscible in all proportions). 
Ei; Pies] Ss/81 24] &l]es! 3/38 
— | @ ee 3s a] N iS) 
s/s ies) 5] G13] 3158] 2] 3 
8|aig eidlalsls alae 

Chrysophanic Cy 5H 904 Lisi Ss s| 8 S | Sj Alkaline solution is 

acid. ; purple-red. 

Hippuric acid CyHyNO3 4 Ss ) S Ss ee I I ee I ee 

Uricacid ..| C5H4N,03 Pe oS RT ie PD | lee fleet | egeenen 

Higher fatty Various I}/r:is;8S;8S}]S]{S8S |S] S| S | Aqueous and alkali solu- 

acids, | tions precipitated by 
| excess of soda. 

Fixed oils .. Various Ij 1 1r1{@M}]s}Ss{S8S]S8SjS8] S | Castor oil is soluble in 
| spirit and insoluble in 
petroleum ether. 

Oilofturpentine) CoHig I] I} 1] o] S| ow] w| | o| 

Seuekor . gt Get E | 1) 0'| Sil.) 8'| S| Biles teed 

Paraffin wax..| CnHonot+o | I | I | I |C)|-- S | S | Soluble in hot absolute 
alcohol, insoluble in 

cold. 

Benzene .. oe CyHg Bip £ij.2i) off 8:| o}] of] Sil w hie 
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TABLE SHOWING THE BEHAVIOUR OF VARIOUS ORGANIC SUBSTANCES WITH SOLVENTS—Ccontinued. 


Name of 
Substance, 


Nitrobenzene.. 


Naphthalene .. 


Anthracene ,. 
Alizarin.<i es 


BumNa ie aves 


Indigotin .. 


Carbolic acid 
(absolute). 
Resorcinol ., 


Formula. 


ES Ss | | ee, | ee | | | | | 


C,H;NO, 
C1oH¢ 


Ci4H10 
C1 4H 04 


Ci9Hy403 
Cy ¢Hi9N204 


C,H,0 
CeHe0o 


Cold Water. 


ae ee ee 


| St 


Boiling Water. 


a 
et 
wy 


— 


| 
° 
- 
& 
B 
2) 
mq 
Ee 
a 


10 per cent. 


RnR MN 


—~ DQ Ley meee 


Solubility in 100 Parts of 


Rectified Spirit. 


Amylic Alcohol. 


R NN MB | Ether. 


—_ 


8 


io) 


Chloroform. 


ws 


4 

a 
ag] 3 

24/4 

5 Fa 
ee foe) 
Sis 
sig 
Sis 
rig 
Sik T 
le 8) le @] 
I | (S) 





Petrolenm Ether. 


wm? 


Remarks. 


(The sign ow signifies that 
the substance and solvent are 
miscible in all proportions). 


Sparingly soluble in cold 
spirit, ether, or benzene. 


Slightly soluble in hot 
water. 

Slightly soluble in water. 
Alkaline solutions red, 


Soluble in hot aniline, | 


phenol, and _ creasote, 
and in strong sulphuric 
acid. 
Sparingly soluble in cold! 
petroleum spirit. 
Soluble in hot benzene; 
deposited on cooling. 





— et © 
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TABLE SHOWING THE BEHAVIOUR OF ¥4r>tOUS ORGANIC SUBSraNCES WITH SOLVENTS—continued, 





Solubility in 100 Parts of 




















: | > 
2 8 i. cee E Remarks. 
Name of 2g B/35/138 | g (The sign © signifies that 
Substance. Formula. 5 S ssia|= a |2 g | the substance and solvent are 
3 So < 8 |All ¢ | gs | miscible in all proportions). 
Ei “lcos|3)e].]/ Silas! a] 2 
3o|/aise|s|/5] 8] 8 |8s] § & 
si3(52|8|/8\|41a lee) he 
Orcinol .. ..|C7Hg0.+H,0} S | (S) Soluble with difficulty in 


hot water and in alka- 
) line solutions. 
++ | s+ «» | Insoluble in small quan- 
tities of soda. Soluble 
in 1000 of water. 


Thymol Se as Cy 9H 40 (1) v. S |100| .. Ss oe 


ws 
=e 
+ 
2 | 
wa 
l 


Menthol . pi! siete Ci 9H290 I I I S oe S .. 
Creasote (mix-|CgH 902; &c.| .. | I |(S)| S|... | | 
ture), 


© | o | Soluble with difficulty in 
soda. Insoluble in am- 
. monia, | 
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TABLE SHOWING THE BEHAVIOUR OF ORGANIO SUBSTANCES WITH IMMISCIBLE SOLVENTs. 
From Allen’s ‘Commercial Organic Analysis.’ 
On agitating the substance with water, acidulated with sulphuric acid, and a suitable solvent immiscible therewith such as 
ether, chloroform, amylic alcohol, benzene, or petroleum ether), the following distribution will occur ;— 


THE ACIDULATED AQUEOUS LIQUID will contain carbohydrates, 
soluble alkaloids and acids, or ganic bases, proteids, &c., which 
may be further separated by adding a moderate excess of 


soda, and again shaking with a suitable immiscible solvent, 
when there will be obtained :— 


THE IMMISCIBLE LAYER will contain hydrocarbons, oils, various 
acids, resins, colouring matters, phenols, glucosides, &c., which 
may be further separated by agitating the liquid with water 
containing caustic soda, when there will be obtained :— Jj 








IN THE ALKALINE AQUEOUS 
Liquip— 


IN THE IMMISCIBLE LAYER— 
Most Vegetable Alkaloids; as 


IN THE ALKALINE AQUEOUS | IN THE IMMISCIBLE LAYER— 


CHEMISTS’ POCKET-BOOK. 


Carbohydrates; as 
gums, dextrin. 

Soluble Alcohols; as methyl 
alcohol, ethyl alcohol, gly- 
cerin. 

Soluble Acids; as acetic, ox- 
alic, lactic, malic, tartaric, 
sulphophenic. 

Oertain Alkaloids or Organic 
Bases; as curarine, urea, 
glycocine, solanine, and 
possibly cinchonine, mor- 
phine, and pyridine. 

Certain Colouring Matters; as 
indigo products, 

Proteids and their Allies; as 
albumin, casein, gelatin. 


sugars, quinine, strychnine, aconi- 
tine, atropine, nicotine, 
(cinchonine, morphine, the 
last two with difficulty). 

Coal Tar Bases ; as aniline and 
its homologues (rosaniline), 
chrysotoluidine (pyridine), 
homologues of pyridine. 


Liquip— 

Fatiy Acids; as stearic, oleic, 
valeric. 

Vartous other Acids, as ben- 
zoic, salicylic, phthalic, 
meconic. 

Acid Dyes and Colouring Mat- 
ters; as picric and chryso- 
phanic acids, alizarin, 
aurin, bilirubin. 

Acid Resins ; as colophony. 

Phenols ; as carbolic and cre- 
sylic acids, thymol, creasote. 

Certain Glucosides, &c.; as 
santonin, cantharidin, pi- 
crotoxin. 


Solid Hydrocarbons; as pa- 
raffin, naphthalene, anthra- 
cene. 

Liquid Hydrocarbons; as 
petroleum products, rosin- 
oil, benzene. 

Essential Oils; as turpentine. 

Nitro-compounds; as nitro- 
benzene. 

Ethers and their Allies; as 
ether,chloroform,compound 
etliers, nitro-glycerin. 

Fixed Oils, Fats, and Waxes. } 

Neutral Resins and, Colouring 
matters, 

Camphors ; as laurel-camphor, 
borneol, menthol. 

Alcohols insoluble or nearly 
insoluble in water ; as amyl 
and cetyl alcohols, choles- 
terin. 

Certain Glucosides, &c.; aS Sa- 
ponin, digitalin, santonin. 
Certain Weak Alkaloids; as 
caffeine, colchicine, narco- 
tine, piperine, theobromine, 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATUBE AND PRESSURE (LUNGE). 
I. Table for reducing the volumes of gases to a temperature of 0° C. 








OOWALH NP WN H 


1° 


2° 


0°993 
1°985 
2°978 
3°971 
4°964 
5°956 
6°949 
7°942 
8°934 
9°927 
10°92 
11°91 
12°91 
13°90 
14°89 
15°88. 
16°87 
17°87 
18°86 
19°85 
20°84 
21°84 
22°83 
23°82 
24°81 


3° 


0°989 


1°978 
2°967 
3°956 


4° 


5° 


ge 
0°972 
1°943 
2°915 
3°886 
4°858 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATURE, ETC.—continued. 








2 
ie ik i ee a Ok 4° 5° 6° 70 g° ane ie 

26 | 25°91 | 25°81 | 25°72 | 25-62 | 25°53 | 25°44 | 25°35 | 25°26 | 25°17 | 25-08 
27 | 26-90 | 26°80 | 26-71 | 26-61 | 26-52 | 26°42 | 26°33 | 26-23 | 26-13 | 26704 
28 | 27°90 | 27°79 | 27-69 | 27°59 | 27:50 | 27°40 | 27°30 | 27°20 | 27°10 | 27-01 
29 28°90 | 28°78 | 28-68 | 28°58 | 28°48 | 28°38 | 28°28 | 28°17 | 28°07 | 27°97 


48 


*82 


49°82 


29°78 
30°77 
31°76 
32°76 
33°75 
34°74 
35°74 
36°73 
37°72 
38°71 
39°71 
40°70 
41°69 
42°68 
43°68 
44°67 
45°66 
46°65 
47°65 
48°64 
49°64 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATURE, ETc.—continued. 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATURE, Etc.—continued. 





“91 





98° 





a eee 
= 1° 9° 3° 4° 5° 6° 7° ge g° 10° 
76 | 75°72 | 75°45 | 75-18 | 74°90 | 74°63 | 74°37 | 74-10 | 73°84 | 73°58 | 73°32 
77 | 76°72 | 76°44 | 76°17 | 75°89 | 75-61 | 75:35 | 75-08 | 74°81 | 74:55 | 74:28 
78 | 77°71 | 77°43 | 77-15 | 76-87 | 76-59 | 76:33 | 76-05 | 75-78 | 75-51 | 75-25 
79 | 78°71 | 78-42 | 78-14 | 77-86 | 77-58 | 77-31 | 77-03 | 76°75 | 76-48 | 76°21 
30 | 79°70 | 79°42 | 79°13 | 78-85 | 78-56 | 78-28 | 78-00 | 77°73 | 77:45 | 77-18 
81 | 80°70 | 80°41 | 80°12 | 79-63 | 79°54 | 79-26 | 78-98 | 78-70 | 78-42 | 78-14 
82 | 81°69 | 81°40 | 81°11 | 80°82 | 80°52 | 80-24 | 79-95 | 79-67 | 79-39 | 79°11 
83 | 82°69 | 82-39 | 82°10 | 81:81 | 81°51 | 81-22 | 80-93 | 80-64 | 80-36 | 80-07 
84 | 83:69 | 83°39 | 83-09 | 82:79 | 82:49 | 82-20 | 81-90 | 81°61 | 81-32 | 81-04 
85 | 84°68 | 84°38 | 84°08 | 83°78 | 83°47 | 83-17 | 82-88 | 82°58 | 82-29 | 82-00 
86 | 85°68 | 85°37 | 85-07 | 84°76 | 84°45 | 84-15 | 83-85 | 83°55 | 83-26 | 82-97 
87 | 86°68 | 86°37 | 86°06 | 85°75 | 85°43 | 95-13 | 84-83 | 84°53 | 84-23 | 83-93 
88 | 87°67 | 87°36 | 87°05 | 86°73 | 86°42 | 86-11 | 85-80 | 85°50 | 95-20 | 84-90 
89 | 88°67 | 88:35 | 88-04 | 87-72 | 87-40 | 87-09 | 86-78 | 86°47 | 86-16 | 85-86 
90 | 89°67 | 89-34 | 89-02 | 88-70 | 88-38 | 88-07 | 97°75 | 87-44 | 87-13 | 86-82 
91 | 90°66 | 90°34 | 90:01 | 89-69 | 89-36 | 89-05 | 88-73 | 88-41 | 88-10 | 87°79 
92 | 91°66 | 91°33 | 91:00 | 90°67 | 90-34 | 90-03 | 89-70 | 89°38 | 89-07 | 88°75 
93 | 92°66 | 92°32 | 91:99 | 91-66 | 91°33 | 91°01 | 90-68 | 90°36 | 90-03 | 89-72 
94 | 93°65 | 93°31 | 92°98 | 92-64 | 92°31 | 91:98 | 91-65 | 91°33 | 91-00 | 90°68 
95 | 94°65 | 94°31 | 93°97 | 93-63 | 93-29 | 92:96 | 92:63 | 92°30 | 91°97 | 91°65 
96 | 95°65 | 95°30 | 94:96 | 94°61 | 94:27 | 93-94 | 93-60 | 93°27 | 92-94 | 92-61 
97 | 96°64 | 96°29 | 95:95 | 95:60 | 95°25 | 94°92 | 94:58 | 94:24 | 93°91 | 93°57 
98 | 97:64 | 97°28 | 96:93 | 96°58 | 96°24 | 95-90 | 95°55 | 95-21 | 94°87 | 94°54 
99 | 98-64 | 98:27 | 97-92 | 97°57 | 97°22 | 96°87 | 96°53 | 96°18 | 95°84 | 95°50 
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TABLE FoR REDUCTION oF V 








OLUME OF GASES TO NORMAL 


WZ 
Cat | 340 12° 13° 15° 


TEMPERATURE, Etc.— continued. 


0° C. 1 2 14° 16° ih ee 18° 19° 20° 
1 0°961} 0°958) 0:955|) 0951 0°948 | 0°945 0°941 0°938 0°935 0°932 
2 1°923/ 1°916} 1-909) 1-903 1°896 1°889 1°883 1°876 1°869 1°864 
3 2°884; 2°874) 2:864) 2-854 2°844 2°834 2°824 2°815 2°805 2°795 
4 3°845) 3°832) 3-818] 3-805 3°792 3°779 3°766 3°753 3°740 3°727 
5 4°807/ 4°790| 4°773) 4°757 *740 4°724 4°707 4°691 4°675 4°659 
6 5°768} 5°747| 5:°728! 5-708 °688 5°668 5°648 5°629 5°609 5°591 
7 6°729| 6°705| 6:682| 6-659 636 6°613 6°590 6°567 6°544 6°523 
8 7°690| 7°663) 7:637| 7-610 584 7°558 7°531 7°506 7°479 7°454 
8°652) 8°621) 8-591] 8-562 532 8°502 8°472 8°444 8°414 8°386 
10 9°613) 9°579} 9:546! 9-513 480 9°447 9° 4°14 9°382 9°349 9°318 

pa 10°57 | 10°53 50 46 43 39 *35 32 28 10°25 
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TABLE FoR REDUCTION OF VoLUME OF GAsES TO NORMAL TEMPERATURE, Erc.—continued. 





“91 | 46°75 
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ahd... 


TABLE FOR REDUCTION OF VOLUME OF GASES TO NoRMAL TEMPERATURE, Etc 


C2 at 





a1° 


















12° 13° 142 | 15° | 16° 
48°86 | 48°69 | 48°52 | 48°35 | 48-18 
49°82 | 49°64 | 49°47 | 49°30 | 49°13 
50°77 | 50°59 | 50°42 | 50°24 | 50-07 
51°73 | 51°55 | 51°37 | 51°19 | 51-02 
52°69 | 52°50 | 52°33 | 52-14 | 51-96 
53°65 | 53°46 | 53-28 | 53°09 | 52-9] 
54°61 | 54°41 | 54-23 | 54:04 | 53°86 
55°56 | 55°37 | 55°18 | 54°98 | 54-80 
56°52 | 56°32 | 56°13 | 55-93 | 55°74 
57°47 | 57-28 | 57°08 | 56°88 | 56-68 
58°43 | 58°23 | 58°03 | 57°83 | 57°63 
59°39 | 59°19 | 58°98 | 58°78 | 58°57 
60°35 | 60°14 | 59°93 | 59°72 | 59-52 
61°31 | 61°10 | 60°88 | 60°67 | 60°46 
62°26 | 62°05 | 61°84 | 61°62 | 61-40 
63°22 | 63°01 | 62°79 | 62°57 | 62°35 
64°18 | 63°96 | 63°74°| 63°52 | 63-29 
65°13 | 64°92 | 64°69 | 64°46 | 64-93 
/ 66°09 | 65°87 | 65°64 | 65°41 | 65-18 
67°05 | 66°82 | 66°59 | 66°36 | 66°13 
68°01 | 67°77 | 67°54 | 67°31 | 67°07 
68°97 | 68°73 | 68°49 | 63:26 | 68-02 
69°92 | 69°68 | 69°44 | 69-20 | 68-96 
70°88 | 70° 70°40 | 70°15 | 69-91 
71°84 . 71°35 | 71-10 | 70°85 


i 


48°01 | « 


48°95 
49°89 
50°54 


51°78. 


52°72 
53°66 
54°60 
55°54 
56°48 
57°42 
58°36 
59°30 
60°25 
61°19 
62°13 
63°07 
64°01 
64°95 
65°90 
66°84 
67°78 
68°72 
69°66 
70°61 


.—oontinued, 


call 
B 
| 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATURE, Etc.—continued. 


C2 at 
CE 





76 
77 





is? 14° 

72°55 | 72°30 72°05 
73°51 | 73°25 73°00 
74°46 | 74°20 73°94 
75°41 | 75°15 74°89 
76°37 | 76°10 75°84 
77°32 | 77°05 76°79 
78°28 | 78°00 | 77°74 
79°23 | 78°95 78°68 
80°19 | 79°91 79°63 
81°14 | 80°86 80°58 
82°10 | 81°81 81°53 
83°05 | 82°76 82°48 
84°01 | 83°71 83°42 
84°96 | 84°66 84°37 
85°92 | 85°62 85°32 
86°87 | 86°57 86°27 
87°83 | 87°52 87°22 
88°78 | 88°47 88°16 
89°73 | 89°42 89°11 
90°68 | 90°38 90°06 
91°64 | 91°33 91°01 
92°59 | 92°28 91°96 
93°55 | 93°23 92°90 
94°50 | 94°18 93°85 
95°46 | 95°13 94°80 


ae 
Ar 


71°80 
72° 
73° 
74° 


17° a 18° 
“41°55 | 71°30 
72°49 | 72-24 
73°43 | 73°18 
14°37 | 14:11 
75°31 | 75-06 
76°25 76°00 
77°19 | 76°94 
78°13 | 77°87 
79°08 78°81 
80°02 99°75 
86°96 | 80°69 
81°90 | 81°63 
82°84 | 82°57 
83°78 | 83:50 
84°72 | 84°44 
85°66 | 85°38 
86°60 | 86°32 
87°54 87°25 
88°49 | 88-19 
89°43 | 89°13 
90°37 | 90°07 
91°31 | 91:00 
92°25 | 91°94 
93°19 | 92°88 
94°14 | 93°82 
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TABLE FOR REDUCTION OF VOLUME OF 


C2 at 
0° C. 





OnATAIPwWNr 


21° 


o 
a3 -30 
CO Orb 
Var ees -) 


WOTAAPRWNH 
AD 
=I 
mw 


22° 


1°851 
2°777 
3° 702 
4°628 
5§°553 
6°479 
7°407 
8°330 
9°255 
10°18 
1l‘1l 
12°03 
12°96 
13°88 
14°81 
15°73 
16°66 
17°58 
18°51 
19°43 
20°36 
21°29 
22°21 
23°14 


23° 


0-926, 0°! 


(—] 
co 
bo 
i) 


SG ~1 0 
Ormmn + 
onro 


moowTIrnouarwndr 
an 
ww 
> 


24° 


e| 


OCoOaInnrwnr 


© 
onal 
oO 


om =-1 0 
CO ~T Or 
ar-3 0 © 


*516 


27° 


28° 


Gases TO NorMAL TEMPERATURE, Erc.—continued. 


29° 
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TABLE FOR REDUCTION OF VoLUME OF Gases TO NorMAL TEMPERATURE, Evc.—continued. 
C2 at ; 
0°. 23° 24° 25° 26° | 27° 28° 29° 


26 24°14 Ee 23°91 23°82 23°74 23°66 23°58 23°50, 
| 











24°90 | 24°83 24°73 24°65 24°57 24°49 24°41 
25°82 | 25°74 25°65 25°57 25°48 25°40 25°31 
26°75 | 26°67 26°57 26°48 26°39 26°30 26°22 
27°67 | 27°58 27°49 27°39 27°30 27°21 27°12 
28°59 | 28°50 28°41 28°30 28°21 28°12 28°02 
29°51 | 29°42 29°32 29°22 29°12 29°02 28°93 
33 30°65 30°55 30°44 | 30°34 30°24 30°13 30°03 29°93 29°83 
34 31°57 31°47 31°36 | 31°26 31°16 31°04 30°94 30°84 30°74 
35 32°50 32°40 32°28 | 32°18 32°07 31°96 31°85 31°75 31°64 
36 33°43 33°32 33°20 | 33°10 32°99 32°87 32°76 32°65 32°54 
37 34°36 34°25 34°12 | 34°02 33°90 33°78 33°67 3°56 03°45 
38 35°29 35°17 35°05 | 34°93 34°82 34°70 34°58 34°47 34°35 
39 36°22 36°10 35°97 | 35°85 35°74 35°61 35°49 35°37 35°26 
40 37°14 37°02 36°90 | 36°77 36°65 36°52 36°40 36°28 36°16 
41 38°07 37°95 37°82 | 37°69 37°57 37°43 37°31 37°19 37°06 
42 39°00 38°87 38°74 | 38°61 38°48 38°35 38°22 38°09 37°97 
43 39°93 39°80 39°66 | 39°53 39°40 39°26 | > 39°13 39°00 38°87 
44 40°85 40°72 40°59 | 40°45 40°32 40°17 40°04 39°91 39°78 
45 41°78 41°65 41°51 | 41°37 41°23 41°09 40°95 40°82 40°68 
46 42°71 42°57 42°43 | 42°29 42°15 42°00 41°36 41°72 41°58 
47 43°64 43°50 43°35 | 43°21 43°06 42°91 42°77 42°63 42°49 
48 44°57 44°42 44°27 | 44°12 43°98 43°83 43°68 43°54 43°39 
49 45°50 45°35 45°19 | 45°04 44°89 44°74 44°59 44°44 44°30 
50 46°43 | 46°28 | 46°12 | 45°97 45°81 45°66 45°51 45°35 45°20 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NORMAL TEMPERATURE, ETC.—continued. 
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TABLE FOR REDUCTION OF VOLUME OF GASES TO NoRMAL TEMPERATURE, Erc.—continued. 
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TABLE FOR KEDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM. (LUNGE). 


Deduct from the pressure read off at the barometer 1 mm. for temperatures between 0° and 12° C., 
2mm. between 13° and 19° C., and 3 mm. between 20° and 25° C. 























"08 | 13°12 13°16 13°19 13°23 | 13°26 13°30 13°34 13°37 13°41 
"02 | 14°06 14°10 14°13 14°17 14°21 14°25 14°29 14°33 14°37 
"95 | 14°99.| 15°03 15°07 15°11 15°15 15°20 15°24 15°28 15°33 
°88 | 15°93 15°98 16°02 16°06 16°10 16°15 16°19 16°23 16°28 
16°82 | 16°87 16°92 16°96 17°01 17°05 17°10 17°15 17°19 17°24 
°76 | 17°81 17°86 17°90 17°95 18°00 18°05 18°10 18°15 18°21 
°68 | 18°74 18°79 18°84 18°90 18°95 19°00 19°05 19°11 19°16 
21 | 19°62 | 19°68 19°73 19°78 19°84 19°90 19°95 20°00 20°06 20°12 
22 | 20°55 | 20°61 20°67 20°72 20°78 20°84 20°90 | 20°96 21°01 21°07 
23 | 21°49 | 21°55 21°61 21°66 21°73 | 21°79 21°85 21°91 21°97 22°03 
24 | 22°43 | 22°49 | 22°55 22°61 22°68 | 22°74 22°80 22°86 22°92 | 22°99 
25 | 23°35 | 23°42 |! 23°49 23°55 23°62 23°69 23°75 23°81 23°88 23°95 


760| 710 | 712 | 714 | 716 | 718 | 720 | voz | vas | 726 | 1728 
1 | 0-934) 0-937! 0°940| 0°942) 0°945| 0°947| 0°950| 0°953| 0°955| 0°958 
2 | 1°868! 1°874] 1°879] 1°884/] 1°890| 1°895]} 1°900] 1°905! 1°911| 1°916 
3 | 2°803) 2°810| 2°818| 2°826| 2°834|] 2°842] 2°850| 2°858]} 2°866| 2°874 
4 | 3°738) 3°747| 3°758| 3°768| 3°779| 3°789| 3°800]} 3°810| 3°821| 3°832 
5 | 4°672| 4°685| 4°697| 4°711| 4°724} 4°736| 4°750| 4:763| 4:777| 4°790 
6 | 5°607) 5°621| 5°637| 5°653| 5°669| 5°684| 5°700} 5:°716| 5°732| 5°747 
7 | 6°540) 6°558| 6°577| 6°595| 6°614| 6°631| 6°650| 6°668| 6°687| 6°705 
8 | 7°474) 7-494) 7°516| 7°537| 7°558| 7°578| 7°600| 7°621| 7°642| 7°663 
9 | 8409} 8°431| 8°456| 8°479| 8°503| 8°526|] 8°550| 8:°573/ 8°598| 8°621 
10 | 9°34] 9°37 9°40 9°42 9°45 9°47 9°50 9°53 9°55 9°58 
11 | 10°28 | 10°31 | 10°34 | 10°36 | 10°39 | 10°42 | 10°45 | 10°48 | 10°51 | 10°54 
12 | 11°21 | 11°24 | 11°27 | 11°30 | 11°34 | 11°37 | 11°40 | 11°43 | 11°46 | 11°50 
13 | 12°14 | 12°18 | 12°21 | 12°24 | 12°28 | 12°31 | 12°35 | 12°38 | 12°41 | 12°45 
14 | 13 

15 | 14 

16 | 14 

B By 15 

18 

19 


i) 
rs 
a 
cow 
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‘ TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.--contunued. 














760 710 712 714 716 

26 | 24°29 | 24°36 24°43 24°50 
27 | 25°23 | 25°30 25°37 25°44 
28 | 26°16 | 26°23 26°30 26°37 
29 | 27°10 | 27°17 27°24 27°31 
30 | 28°03 | 28°10 28°18 28°26 
31 | 28°97 | 29°04 29°12 29°20 
32 | 29°90 | 29°98 30°06 30°14 
33 | 30°83 | 30°91 31°00 31°08 
34 | 31°77 | 31°85 31°94 32°03 
35 | 32°71 | 32°79 32°88 32°97 
36 | 33°64 | 33°73 33°82 33°91 
37 | 34°57 | 34°66 34°76 34°86 
38 | 35°50 | 35°60 35°70 35°80 
39 | 36°44 | 36°54 36°64 36°74 
40 | 37°38 | 37°48 37°58 37°68 
41 | 38°31 | 38°41 38°52 38°62 
42 | 39°23 | 39°35 39°46 39°57 
43 | 40°18 | 40°29 40°40 40°51 
44 | 41°11 | 41°22 41°34 41°44 
45 | 42°05°| -42°16 42°28 42°39 
46 | 42°98 | 43°10 43°22 43°34 
47 | 43°91 | 44°03 44°15 44°27 
48 | 44°84 | 44°96 45°09 45°22 
49 | 45°78 | 45°91 46°04 46°17 
50 | 46°72 | 46°85 46°97 47°11 


718 


24°57 


25°51 
26°45 
27°40 
28°34 
29°29 
30°23 
31°17 
32°12 
33°07 
34°01 
34°96 
35°90 
36°85 
37°79 
38°74 
39°69 
40°62 
41°56 
42°52 


720 


24°64 
25°58 
26°53 
27°48 
28°42 
29°37 
30°32 
31°26 
32°21 
33°16 
34°10 
35°05 
36°00 
36°95 
37°89 
38°84 
39°79 
40°73 
41°68 
42°63 
43°58 


722 


24° 
25° 
“60 


26 


27° 
“50 


28 


29° 
“40 


30 


31° 
32° 
33° 
34° 
35° 
36° 
37° 
38° 
38° 
°90 
°85 
“80 
*75 


70 


65 
55 
45 


35 
30 
25 
20 
15 
10 
05 
00 
95 


70 








726 | 728 
24°83 | 24°90 
25°79 | 25°86 
26°74 | 26°82 
27°70 | 27°78 
28°66 | 28°74 
23°62 | 29°70 
30°57 | 30°66 
31°52 31°61 
32°48 | 32°57 
33°44 | 33°53 
34°39 | 34°49 
35°35 | 35°45 
36°30 | 36°40 
37°26 | 37°37 
38°21 | 38°32 
39°17 | 39°28 
40°12 | 40°23 
41°08 | 41°19 
42°03 | 42°16 
42°99 | 43°11 
43°94 | 44°06 
44°90 | 45°03 
45°85 | 45°98 
46°80 | 46°94 
47°77 | 47°90 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.-=-continued. 





760 | 710 712 714: 716 718 | - 720 722 724 726 728 


“5L | 47°65 | 47°79 | 47°92 48°05 | 48°18 | 48-31 48°45 | 48°59 | 48°73 | 48°86 
. 49°13 | 49°26 | 49°40 | 49°54 | 49°68 | 49-82 
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TABLE FOR REDUCTION OF VOLUMES on GASES TO A PRESSURE OF 760 MM.— continued. 


89°26 
90°20 
91°13 
92°07 
93°01 
93°95 


86°92 





720 


72 
72 
73 
74 
75 
76 
17 
78 
79 
80 
81 
82 
83 
84 
85 
86 


00 


95 
89 
84 
78 
74 
68 
63 
57 
53 
47 
42 
36 
31 
26 
21 
16 
11 
05 
00 
95 
89 
84 
79 
74 


| 
| 





122 


72 
73 
74 
75 
76 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 


20 
15 
10 
05 
00 
95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 








| 724 | 726 | 728 
72°40 | 72°60 | 72°80 
73°35 | 73°55 | 73°75 
74°30 74°51 | 74°71 
75°25 | 75°46 | 75°67 
76°21 | 76°42 | 76°63 
77°16 | 77°37 | 77°58 
78°11 | 78°33 | 78°54 
79°07 | 79°28 | 79°50 
80°02 | 80°24 | 80°46 
80°97 | 81°19 | 81-41 
81°92 | 82°15 | 82°37 
82°87 | 83°10 | &3°33 
83°83 | 84°06 | 84:29 
84°78 | 85°02 | 85°25 
85°73 | 85°98 | 86°21 
86°69 86°93 S7°17 
87°64 | 87°89 | 88°13 
88°59 | 88°84 | 89°08 
89°54 | 89°80 | 90°04 
90°50 | 90°75 | 91°00 
91°45 | 91°70 | 91°95 
92°40 | 92:96 | 92-91 
93°35 | 93°62 | 93°87 
94°31 | 94°57 | 94°83 
95°26 | 95°53 | 95°79 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 











760 | 730 | 732 734° | 736 | 738 | 740 742 744 746 | 1748 
ee ON he eee eee ee eee eee ee eee eee eee 
| 0961) 0-963)" 0-966/ 0-968 0-971 0-974) 0-976) 0-979| 0-982) 0-984 
2 | 1°921| 1-926] 1-932} 1-937; 2°942] 17947] 1°953| 1-958] 1-963] 1-968 
3 | 2°882, 2-889] 2-898| 2-905| 2°913| 2-921] 2-929] 2-937} 2°945| 2-953 
4 | 37842) 3-852| 3-864| 3-874) 3-884| 3:895| 3-905| 3:916| 3-926| 3-937 
5 | 4°803) 4°816| 4-830] 4:842| 4-855} 4-868| 4-882) 4-895) 4-908] 4-921 
6 | 5°763) 5-779] 5:796| 5°810| 5°826| 5:°842| 5-858] 5°874| 5-890| 5-905 
7 | 6-724] 6-742| 6-762| 6°779| 6°797| 6°816| 6°834| 6°853| 6°871| 6-889 
8 | 7°684| %-705| 7°728| 7:747| 17-768| 7°790| 7-810] 7°832| 7-853| 7-874 
9 | 8-645) 8-668] 8-693] 8-716) 8-739} 8-763] 8-787| 8-811] 8°834| 8-858 
10 | 9°61] 9°63 | 9-66 | 9:68 | 9-71 | 9°74 | 9°76 | 9°79 | 9:82 | 9-84 
11 | 10°57 | 10°59 | 10-62 | 10°65 | 10°68 | 10°71 | 10°74 | 10-77 | 10°80 | 10-82 
12 | 11°53 | 11°56 | 11°59 | 11°62 | 11°65 | 11°68 | 11°71 | 11°75 | 11°78 | 11°81 
13 | 12°49 | 12-52 | 12°55 | 12°59 | 12°62 | 12-66 | 12-69 | 12°73 | 12°76 | 12-79 
14 | 13°45 | 13-48 | 13-52 | 13°56 | 13°59 | 13°63 | 13°66 | 13-70 | 13°74 | 17-78 
15 | 14°41 | 14:44 | 14-48 | 14:52 | 14°56 | 14°60 | 14:64 | 14°69 | 14°73 | 14:77 
16 | 15°37 | 15:41 | 15°45 | 15°49 | 15°53 | 15°58 | 15°62 | 15°67 | 15°71 | 15°75 
17 | 16°33 | 16-37 | 16°41 | 16°46 | 16°50 | 16°55 | 16°60 | 16°65 | 16°69 | 16°73 
18 | 17°29 | 17°33 | 17°38 | 17°43 | 17°47 | 17°52 | 17-57 | 17-62 | 17°67 | 17°72 
19 | 18-25 | 18-29 | 18-35 | 18°40 | 18°45 | 18°50 | 18°55 | 18°60 | 18°65 | 18°70 
20 | 19°21 | 19°26 | 19°32 | 19°37 | 19°42 | 19°47 | 19°53 | 19°58 | 19°63 | 19-68 
21 | 20°17 | 20°22 | 20°28 | 20°24 | 20°39 | 20°44 | 20-50 | 20°56 | 20°61 | 20-66 
22 | 21°13 | 21°19 | 21°25 | 21°31 | 21°36 | 21°42 | 21-48 | 21°54 | 21°59 | 21°65 
23 | 22°09 | 22-15 | 22-21 | 22°27 | 22°33 | 22°39 | 22°45 | 22°51 | 22°57 | 22-64 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 


760 


26 


| 
28 
29 
30 
oul 
32 
33 
34 
aD 
36 
37 
38 
39 
40 
Al 
42 
43 
44 
45 
46 
47 
48 
49 
50 





132 


25 


28 


*04 
26° 
26° 
27° 
*89 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
"57 
°52 
°48 
*44 
"41 


00 
96 
92 


86 
82 
78 
75 
71 
67 
63 
60 





734 


35 


36° 
37° 
38° 
39° 
°56 


40 


41° 
42° 


43 
44 
45 


46° 
47° 
48° 


11 
07 
04 
00 
97 
94 
91 
87 
Sd 
80 
77 


25°11 | 
26° 
27° 
28° 
28° 
29° 
20° 
31° 
32° 
33° 
34°77 | 
73 


70 
67 
64 
60 


53 
50 


°46 
*42 
*39 


36 
32 


30 








736 


25°18 


26°14 
27°12 
28°08 
29°05 
30°02 
30°99 
31°96 
32°93 
33°89 
34°86 
35°83 
36°80 
37°77 
38°74 
39°71 
40°68 
41°64 
42°62 
43°58 
44°54 
45°52 
46°49 
47°44 
48°42 








738 


25°24 


26°21 
27°18 
28°15 
29°13 
30°10 
31°07 
32°04 
33°01 
33°98 
34°95 
35°92 
36°90 
37°87 
38°84 
39°81 
40°78 
41°75 
42°73 
43°69 
44°66 
45°64 
46°61 
47°57 


48°55 





740 


25°31 


26°28 
27°26 
28°23 
29°21 
30°18 
31°15 
32°13 
33°10 
34°07 
35°05 
36°02 
37°00 
37°97 
38°95 
39°92 
40°89 
41°86 
42°84 
43°81 
44°78 
45°76 
46°73 
47°70 
48°68 


| 
| 
| 





742 


25° 
*36 
yy fie 


26 


28 





38 


33 


*31 
29° 
30° 
31° 
32° 
*19 
“17 
*15 
°12 
°10 
°O7 
*05 
°02 
*00 
97 
*95 
°93 
*90 
*88 
*85 
°83 
*82 


29 
26 
24 
21 


744 


25° 
26° 
"41 
28° 
"37 
30° 
31° 
32° 
33° 
3t° 
35° 
36° 
37° 
38° 
39° 
40° 
41° 
42° 
43° 
44° 
45° 
46° 
46° 
47° 


27 


29 


45 
43 


39 


35 
33 
30 
28 
27 
25 
22 
20 
18 
16 
14 
12 
10 
07 
06 
03 
O1 
99 
97 


746 


25°52 
26°50 
27°48 
28°47 
29°45 
30°43 
31°41 
32°39 
33°37 
34°36 
35°34 
36°32 
37°30 
38°28 
39°26 
40°24 
41°22 
42°20 
43°18 
44°17 
45°15 
46°13 
47°12 
48°10 
49°08 








7 


25° 
26° 
27° 
28° 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
37° 
38° 
39° 
40° 
41° 
42° 
43° 
44° 
45° 
46° 
47° 
48° 
49°21 





48 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 





732 | 134 
49°12 | 49°26 
50°08 | 50°22 
51°05 | 51°19 
52°01 | 52°16 
52°98 | 53°13 
53°94 | 54:09 
54°90 | 55°05 
55°86 | 56°02 
56°83 | 56°99 
57°79 | 57°95 
58°75 | 58°91 
59°72 | 59°88 
60°68 | 60°85 
61°64 | 61°81 
62°60 | 62°77 
63°57 | 63°74 
64°53 | 64°71 
65°50 | 65°68 
66°45 | 66°64 
67°42 | 67°61 
68°39 | 68°58 
69°35 | 69°54 
70°31 | 70°51 
71°28 | 71°48 
72°24 | 72°44 


69°73 
70°69 
71°66 
72°63 





742 


744 











746 748 
50°06 50°19 
51°04 51°18 
52°02 52°16 
53°01 53°15 
53°99 54°14 
54°97 55°11 
55°95 56°10 
56°93 57°08 
57°92 58°07 
58°90 59°05 
59°88 60°04 
60°86 61°02 
61°84 62°00 
62°S2 62°99 
63°81 63°98 
64°79 64°96 
65°77 65°94 
66°74 66°92 
67°73 67°91 
68°71 68°89 
69°69 69°88 
70°68 70°86 
71°66 71°85 
72°64 72°83 
73°62 73°82 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—conttnued. 


760 


76 
17 
78 
19 
80 
81 
82 


83 | 


84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 





930 


73°00 


73°96 


74°92 
75°88 
76°84 
77°80 
78°76 
19°72 
80°68 
81°64 


82°60 


83°56 
84°52 
85°48 
86°45 
87°41 
88°37 
89°33 
90°29 
91°25 





734 


40 


74°37 
75°33 
76°30 
17°27 
78°23 
79°20 
16 
81°12 
82°10 
06 
84°02 
85°00 


736 


74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 


73 


60 
57 
53 
50 
47 
44 
4] 
33 
34 


*31 


28 
25 
22 
19 
16 
12 
09 
06 
03 


738 


73°80 


74°77 
75°74 
76°71 
77°68 
78°65 
79°62 
80°60 
81°56 
82°53 
83 
84°48 
85°45 
86 
87°39 
88 
89°33 
90°30 
91°27 
92°25 


740 | 742 
74°00 | 74°20 
44°97 | 75°18 
75°95 | 76°16 
76°92 | 77°13 
77°90 | 78°10 
78°87 | 79°08 
79°84 | 80°06 
80°82 | 81°04 
81°79 | 82°01 
82°76 | 82°99 
83°73 | 83°97 
84°71 | 84°94 
85°68 | 85°92 
86°66 | 86°89 
87°63 | 87°87 
88°61 | 88°85 
89°58 | 89°82 
90°55 | 90°80 
91°53 | 91°78 
92°50 | 92°75 
93°47 | 93°73 
94°45 | 94°71 
95°42 | 95°68 
96°39 | 96°66 
97°37 | 97°63 


746 


74°60 


75°59 
76°57 
77°55 
78°53 
79°51 
80°50 
81°48 
82°46 
83°44 
84°42 
85°40 
86°38 
87°36 
88°34 
89°33 
90°31 
91°29 
92°27 
93°25 
94°23 
95°22 
96°20 
97°18 
98°16 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 




















760 | 750 752 754 756 758 762 764 766 768 770 
1 0°987; 0°989 0°992 0°995 0°997 1°003—s- 1° 005 1°008 1°011 1°012 
2 1°974) 1°9%9 1°984 1°989 1°995 2°005; 2°011 2°016 2°021 2°026 
3 2°960| 2°968 2°976 2°984 2°992 3°007 | 3°016 3°024 3°032 3°039 
4 3°947| 3°958 3°968 3°979 3°990; 4°010 4°021 4°032 4°042 4°052 
5 | 4°934) 4 947 4 960 | 4°974 4°987 5°013 5°026 5°040 5°053 5° 066 
6 | 5°921| 5:937 5°952| 5°968 5°984 6°016 6°032 6°047 6°063 6°079 
7 6°908; 6°926 6°944 | 6°963 6°982 7°018| 7°037 7°055 7°074 7°092 
8 | 7°894| 7°916 7°936 7°958 7°979|} 8°021| 8042 8°063 8°084 8°106 
9 | 8°881| 8°905 8°929 8°952; 8°977 9°023 9°048 9°071 9°095 9°119 
10 | 9°87 9°89 9°92 9°95 9°97 10°03 | 10°05 10°08 10°11 10°13 
11 | 10°85 | 10°88 10°91 10°94 10°97 | 11°03 | 11°06 11°09 11°12 11°14 
12 | 11°84 | 11°87 11°90 11°94 11°97 | 12°04 12°07 12°10 12°13 J2°16 
13 | 12°83 | 12°86 12°89 12°93 12°96 | 13°04 13°07 13°10 13°14 13°17 
14 | 13°82 | 13°85 13°88 13°92 13°96 14°04 14°07 14°11 14°15 14°17 
15 | 14°81 | 14°84 14°87 14°92 14°96 15°04 15°08 15°12 15°16 15°19 
16 | 15°79 | 15°83 15°87 | 15°91 15°95 16°05 16°09 16°13 16°17 16°21 
17 | 16°78 | 16°82 16°86 16°91 16°95 17°05 17°09 17°14 17°18 17°22 
18 | 17°77 | 17°81 17°85 17°90 17°95 18°05 | 18°10 18°15 18°19 18°23 
19 | 18°75 | 18°80 18°85 18°90 18°95 19°05 19°10 19°15 19°20 19°25 
20 | 19°74 | 19°79 19°84 19°89 19°95 20°05 | 20°11 20°16 20°21 20°26 
21 | 20°72 | 20°77 20°83 20°89 20°94 | 21°05 | 21°11 21°17 21°22 21°27 
22 | 21°71 | 21°76 | 21°82 21°88 21°94 | 22°06 | 22°12 22°18 22°23 22°28 
23 | 22°70 | 22°75 | 22°81 22°88 22°94 | 23°06 | 23°12 | 23°18 23°24 23°30 
| 23°87 23°93 | 24°06 | 24°13 24°19 24°25 24°31 
! 


24 | 23°69 | 23°74 | 23°80 
24°73 24°80 


24°87 25°06 25°20 25°26 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 





760 750 752 754 756 758 762 764 766 














26 | 25°66 | 25°72 | 25°79 | 25°86 | 25°¢3 | 26°06 | 26°14 | 26°21 

27 |.26°65 | 27°07 | 27°15 | 27°22 | 27°28 | 28°35 
28 | 27°63 | 27°70 | 27°77 | 27°85 | 27°92 | 28°07 | 28°15 | 28°23 | 28°29 | 28°36 
29 | 28°62 | 28°69 | 28°76 | 28°84 | 28:92 | 29°07 | 29°16 | 29°24 | 29°30 | 29°37 
30 | 29°60 | 29°68 | 29°76 | 29°84 | 29°92 | 30°07 | 30°16 | 30°24 | 30°32 | 30°39 
31 | 30°59 | 30°67 | 30°75 | 30°84 | 30°92 | 31°08 | 31°17 | 31°25 | 31°33 
32 | 31°58 | 31°66 | 31°74 | 31°83 | 31°92 | 32°08 | 32°17 | 32°26 | 32°34 | 32°42 
33 | 32°56 | 32°65 | 32°73 | 32°82 | 32°91 | 33°08 | 33°18 | 33°27 | 33°35 | 33°43 
34 | 33°55 | 33°64 | 33°73 | 33°82 | 33°91 | 34°09 | 34°18 | 34°28 | 34°36 | 34°45 
35 | 34°54 | 34°63 | 34°72 | 34°82 | 34°91 | 35°09 | 35°19 | 35°28 | 35°37 | 35°46 
36 | 35°52 | 35°62 | 35°71 | 35°81 | 35°91 | 36°09 | 36°19 | 36°29 | 36°38 | 36°47 
37 | 36°51 | 36°61 | 36°71 | 36°81 | 36°90 | 37°09 | 37°20 | 37°30 | 37°39 | 37°49 
38 | 37°50 | 37°60 | 37°70 | 37°80 | 37°90 | 38°10 | 38°20 | 38°30 | 38°40 | 38°50 
39 | 38°49 | 38°59 | 38°69 | 38°80 | 38°90 | 39°10 | 39°21 | 39°31 | 39°41 | 39°51 
40 | 39:47 | 39°58 | 39°68 | 39°79 | 39°90 | 40°10 | 40°21 | 40°32 | 40°42 | 40°52 
41 | 40°46 | 40°56 | 40°67 | 40°79 | 40°89 | 41°11 | 41°22 | 41°33 | 41°43 | 41°54 
42 | 41°44 | 41°55 | 41°66 | 41°78 | 41°89 | 42°11 | 42°22 | 42°34 | 42°44 | 42°55 
43 | 42°43 | 42°54 | 42°66 | 42°78 | 42°89 | 43°11 | 43°23 
44 | 43°42 | 43°53 | 43°65 | 48°77 | 43°89 | 44°12 | 44:23 | 
45 | 44°40 | 44°52 | 44°64 | 44°76 | 44°88 | 45°12 | 45°24 | 45°36 | 45°47 | 45°59 

46 | 45°39 | 45°51 | 45°63 | 45°76 | 45°88 | 46°12 | 46°24 | 46°36 | 46°48 | 46°60 

47 | 46°38 | 46°50 | 46°63 | 46°76 | 46°88 | 47°12 | 47°25 | 47°38 | 47°49 | 47°61 

48 | 47°36 | 47°49 | 47°62 | 47°75 | 47°87 | 48°13 | 48°25 | 48°39 | 48°51 | 48°63 

49 | 48°35 | 48°48 | 48°61 | 48°74 | 48°87 | 49°13 | 49°26 | 49°40 | 49°52 | 49°64 

50 | 49°34 | 49:47 | 49°60 | 49°74 | 49°87 | 50°13 | 50°26 | 50°40 | 50°53 | 50°66 


bn 
for) 
~T 
—" 
iw) 
for) 
-~T 
oo 
n 
lor) 
le ¢) 
for) 
nw 
oO 
ite} 
JG) 


ie) 
~ 
~ 
_ 











a 
iS) 
ise) 
or 
be 
Ww 
i 
on 
i 
LJ) 
ol 
for] 























CHEMISTS POCKET-BOOK. 


331 


TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 


760 | 750 752 754 | 756 | 758 762 764 766 | 768 770 
51 | 50°33 | 50°46 | 50°60 | 50°74 | 50°87 | 51°14 | 51°27 | 51°41 | 51°54 | 51°67 
52 | 51°32 | 51°45 | 51°59 | 51°73 | 51°87 | 52°14 | 52°28 | 52°42 | 52°55 | 52°68 
53 | 52°30 | 52°44 | 52°58 | 52°73 | 52°87 | 53°14 | 53°28 | 53°42 | 53°56 | 53°70 
54 | 53°29 | 53°43 | 53°57 | 53°72 | 53°86 | 54°14 | 54°28 | 54°43 | 54°57 | 54°72 
55 | 54°98 | 54°42 | 54°56 | 54°71 | 54°86 | 55°15 | 55°29 | 55°44 | 55°58 | 55°73 
56 | 55°26 | 55°41 | 55°56 | 55°71 | 55°86 | 56°15 | 56°29 | 56°45 | 56°59 | 56°74 
57 | 56°25 | 56°40 | 56°55 | 56°70 | 56°85 | 57°15 | 57°30 | 57°45 | 57°60 | 57°76 
58 | 57°24 | 57°39 | 57°54 | 57°69 | 57°85 | 58°15 | 58°30 | 58°46 | 58°61 |. 58°77 
59 | 58°22 | 58°38 | 58°53 | 58°69 | 58°85 | 59°16 | 59°31 | 59°47 | 59°62 | 59-78 
60 | 59°21 | 59°37 | 59°52 | 59°68 | 59°84 | 60°16 | 60°32 | 60°47 | 60°63 | 60°79 
61 | 60°20 | 60°36 | 60°52 | 60°68 | 60°84 | 61°16 | 61°32 | 61°48 | 61°64 | 61°81 
62 | 61°19 | 61°35 | 61°51 | 61°67 | 61°84 | 62°16 | 62°33 | 62°49 | 62°65 | 62°82 
63 | 62°17 | 62°34 | 62°50 | 62°67 | 62°83 | 63°17 | 63°33 | 63°50 | 63°67 | 63-84 
64 | 63°16 | 63°33 | 63°49 | 63°66 | 63°83 | 64°17 | 64°34 | 64°51 | 64°68 | 64°85 
65 | 64°15 | 64°32 | 64°49 | 64°66 | 64°83 | 65°17 | 65°34 | 65°51 | 65°69 | 65°86 
66 | 65°13 | 65°31 | 65°48 | 65°65 | 65°82 | 66°17 | 66°35 | 66°52 | 66°70 | 66°88 
67 | 66°12 | 66°30 | 66°47 | 66°64 | 66°82 | 67°18 | 67°35 | 67°53 | 67°71 | 67°89 
68 | 67°10 | 67-29 | 67°46 | 67°64 | 67°82 | 68°18 | 68°36 | 68°54 | 68°72 | 68°90 
69 | 68°09 | 68°28 | 68°45 | 68°63 | 68°82 | 69°18 | 69°36 | 69°54 | 69°73 |. 69°91 
70 | 69°08 | 69°26 | 69°44 | 69°63 | 69°82 | 70°18 | 70°37 | 70°55 | 70°74 | 70-92 
71 | 70°07 | 70°25 | 70°43 | 70°62 | 70°81 | 71°19 | 71°37 | 71°56 | 71°75 | 71°94 
72 | 71°05 | 71°24 | 71°43 | 71°62 | 71°81 | 72°19 | 72°38 | 72°57 | 72°76 | 72°95 
73 | 72°04 | 72°23 | 72°42 | 72°61 | 72°81 | 73°19 | 73°38 | 73°57 | 73°77 | 73°97 
74 | "3°03 | 73°22 | 73°41 | 73°61 | 73°80 | 74°19 | 74°39 | 74°58 | 74°78 | 74°98 
75 | 74:01 | 74°21 | 74°40 | 74°60 | 74°80 | 75°20 | 75°39 | 75°59 | 75°79 | 75-99 
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TABLE FOR REDUCTION OF VOLUMES OF GASES TO A PRESSURE OF 760 MM.—continued. 




















756 758 
75°60 | 75°80 
76°59 | 76°79 
77°58 | 77°79 
78°58 | 78°79 
79°58 | 79°79 
80°57 | 80°79 
81°56 | 81°78 
82°56 | 82°78 
83°56 | 83°78 
84°55 | 84°78 
85°55 | 85°78 
86°54 | 86°77 
87°54 | 87°77 
88°53 | 88°77 
89°52 | 89°77 
90°52 | 90°76 
91°51 | 91°76 
92°51 | 92°76 
93°50 | 93°75 
94°50 | 94°75 
95°49 | 95°75 
96°49 | 96°75 
97°48 | 97°74 
98°48 | 98°74 
99°47 | 99°74 


96°25 
97°25 
98°25 
99°26 
100° 26 





764 | 766 
76°40 | 76°60 
77°40 | 77°60 
78°41 | 78°61 
79°41 | 79°62 
80°42 | 80°63 
81:42 | 81°64 
82°43 | 82°65 
83°44 | 83°66 
84°44 | 84°66 
85°45 | 85°67 
86°46 | 86°67 
87°46 | 87°68 
88°47 | 88°69 
89°47 | 89°70 
90°48 


94°49 

95°50 95°75 

96°51 96°76 

97°61 | 87°77 
98°77 

99°52 | 99°78 

100°53 |100°79 


768 


76°80 


77°81 
78°82 
79°83 
80°84 
81°85 
82°87 
83°88 
84°89 
85°90 
86°91 
87°92 
88°93 
89°94 
90°95 
91°96 


100°04 
101°05 
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0066-| 0088+] 00LL-| 0099-| 00SS-| OOFF-| OOSE-| 00ZZ-| ONTIT-/0E 
19S6-| FOS8-| TPFL-| 8LE9-| SLTES-| GSZP-| B8IE-| 9GIZ-| EIOT-|6B 
CZZ6-| GOZ8+| SLIL-| OSI9-| SBS-| OOTH-| SLOE-| OSNZ-| SZOL-|8Z 
Z688-| FO6L-| 9I69-| 8Z6G-| OFGF-| SS6E-| FIGT-| ILGL-| 8860-/ 1S 
89G8-| 919L-| $999-| SILG-| OPLF-| SO8E-| 9S8G-| POGL-+| ZS60-|9Z 
9ZZ8-| ZIEL-| 86E9-| F8PS-| OLSF-| YSIE-| SHLG-| SG8l-| FI60-|SZ 
FR8L-| 800L-| SELI-| 9SSS-| OSEF-| POSE-| 8Z9Z-| SSLT-| 9L80-|¥% 
8L1GL-| 9EL9-| FE8S-| ZSOG-| OLZF-| BIEE-| 9ZSZ-| F89L-| SHRO-|Ef 
9EZL-| ZEFPI-| 8Z9S-| PE8P-| OZOF-| PIZE-| SVLFZ-| BO9T-| FOSO-|2% 
0€69-| O9T9-| O6ES-| OZIF-| OGRE-| OSOE-| OLEZT-| OPST-| OLL0-|1Z 
88¢9-| 9G8G.| FZLG-| SHEF-| O9GE-| 8Z6G-| 96IZ-| FIFL-| ZELO-|0% 
$9Z9-| 89GG-| SL8F-| OLLF+| O8FE-| F8LG-| B80Z-| GEET-| 9690-/6T 
OF6S-| 08Z9-] OZ9F-| O96E-| OOSE-| OFIG-| OS6L-| OZET-| 0990-|8T 
86CG-| 9L6F-| PSEF-| ZELE+| OLTE-| S8FS-| OIST-| HRGL-| GG9O-|LT 
C9ZS-| O89F-| GHOF-| OLSE-| GZ6Z-| OFET-| SSLT-| OLIT-+|} S8G0-/9T 
ZEGP-| PSEF-| YE8E-| B8ZE-| OFLZ-| GEIZ-| PHIT-| G6OL-| SHSO-/ST 
66SF-| 880F-| LLGE-| 990E-| SGcZ-| HFOZ-| EEST-| GGOL-| TLSO-|FL 
GLZP-| OO8E-| SZEE-| OS8Z-| SLET-| OOGL-| SZFL-| NS60+) SLFO-/ET 
096E-| OZSE-| O80E-| OF9Z-| 00ZZ-| OPLT+| OZET-| 0880-| OFFO-|S1 
LZ9E-| PESE-| TZRV-] SLIFS-| STOST-| ZT9L-| 60SZL-| 9080+) EOFO-|IL 
F6ZE-| 8Z6Z-| T9GZ-| 961Z-| OSSL-| PIPL-| S6OL-| GELO-| 99EO-jOT 
016Z-| OF9Z-| OLES-| O86T-| OS9T-| OSET-| 0660-| 0990-| OFE0-|6 

1E9Z-| PRET-| TS0Z-| SSLT-| SOFT-| SLIT-+| 6180+} 98S0-| €660-/8 

FOEST-| SPOS-| ZELT-| YEST-| O8SL-| FZOT-| 89L0-| GISO-| 9EZ0-|L 

TL6L-| SG41-| ESST-| FIEL-| S6OT-| 9L80-| L990-| 8EFO-| 61Z0-)9 

LFOT-| PIFL-| T8ZL-| S6OL-| ST60-| ZELO-| GPSO-| 99EO-| ESTO-|¢S 
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TRANSFORMATION OF CoLUMNS oF WATER (WATER PrEssURE) INTO COLUMNS 
oF Mercury (MERcuRY PRESSURE) IN MILLIMETERS, 





Aq.| Hg. ||Aq.| Hg . | Aq.| Hg. ||Aq.) Hg. 
—<—_ | ——_____ —  —_—— <7 ery ee 
1|0-07 || 15 |1-12 | 29| 2-14 || 43/317) 574-21 
20°15 ||16| 1-18 ||30| 2-21 || 44 |3-25)| 58 |4-28 
3|0°22| 17/1-26 |31| 2-29 | 45|3-32/ 59 4-35 
40°30 | 18| 1-33 |32/ 2-36 |46|3-39, 60 4-43 
50°87) 19/1-40 |33 2-44 |47/3-47 614-50) 
6 (0-44 20) 1-48 |84/2-51 | 48/3-54 62 4-58 
70°82 (211-55 ||35 2-58) 493-62) 63 4-65 | 
8 (0°59) 22 1-62) 36 | 2-66) 50 3-69, 64/472 
90-66 | 23|1-70||37 2-73 | 51/3-76 | 65 |4-80 
10 0°74) 24|1-77)/38 2-80) 52/3-84) 66 4-87 
110-81) 25|1-8:|/39)2-88 533-91 67 4-94 
12 |0°89|| 26 | 1-92 || 40/ 2:95 | 54 |3-99) 68 5-02 || 
13 0°96 || 27|1-98||41|3-03 55/4-06 69'5-09| 
14/1°03 | 28| 2-07] 42/3-10 |56/4-13, 70 5-17 
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POCKET-BOOK. 


CHEMISTS’ 


EXAMINATION OF SOLIDS IN THE Dry Way. 


i ———————— 


Experiment. Observation. Presence of 





Heat in a piece | The substance— 
of hard glass| blackens .. .. .. +. «- «+ «, «+ «+ | Organic matter. 
tube, closed at| becomes— 
one end. yellow when hot ae wc en KS Z 

white when cold A ee eer t = 
yellowish brown when ee tereber id alesis. Pb 
yellow whencold . Si btae t ; 
white to yellowish brown. when hot we) S 
dirty light yellow when cold . air vole k sag 
white to orange when hot rene ee ee UB 
pale yellow when cold : t 7 
brownish red to black when hot F 
brownish red when cold .. .. .. .. «. | ‘ ps 
yellow to dark orange when Boliyiy bon sor. yCrO4. 

gives off water, which, if alkaline, indicates We ter ‘of crystallization, of 
Am., if acid, indicates volatile acids. hydration ; or moisture, 

gives off gas or fumes— 
m9 test by splint 








. | Peroxides,chlorates, nitrates. 


test by odour .. . .. «. «+ | Sulphates, &c. 
Nes, test by colour and odour vt | Nitrates of heavy metals. 
Obs, test by drop of lime water on watch- lass _Carbonates, oxalates. 
CO, and CO, test by blue flame .. . | Oxalates, 
CO, with marked charring .. ae Formates.’ 
Clo, Brg, Ig, test by colour and odour .. «+ | Chlorides, bromides, or 
(CN), test by odour and crimson flame .. | Cyanides. [iodides. 


SH, test by odour and formation of PbS .. Sulphides containing water. 
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EXAMINATION OF SOLIDS IN THE Dry Way—continued. 





Experiment. 








Observation. | 





Heat in a piece The substance— 
of hard glass! gives off gas or fumes— 
tube, closed at NHsg, test by odour and turmeric paper .. | Ammonium salts, also 
one end. cyanides and other nitro- 

genized matters. 
Sah ons cscs ‘asi ues ulbie conten pies 5 Auto) ead zn 
forms a ot emtess of— betta | 
reddish brown drops when hot .. .. | : 
Sp + oli and yellow when cold .. .. .. Persulphides. 





I, violet vapour, black sublimate .. .. .. | Jo. 

White matter’ .. .. .. «. «. «+. |Ammonium salts, HgCls 
| (yellow-hot),HgoClo, As0s 
| (crystals), oxalic acid, 


Ag, black mirror ...,....... tive gate Ps de 
Hg mirror and globules .. Sat tels. lar 
HgS black (turns red if rubbed) # Hg. 


Sb203 yellow liquid before subliming, ‘then | Sb. 
a sublimate of crystalline needles. 
Heat bythe re-| fuses and is absorbed by the charcoal .. | Alkaline salts. 
ducing flame, leaves an infusible white residue (if alkaline, | Ba, Sr, Ca, Mg, Al, Zn, SiO». 
in acavity on Ba, Sr, Ca, Mg). 
charcoal. Hibh ie SiOy, alkaline earthy 
which, moistened with cobalt nitrate, ? phosphates. 
and again heated, becomes .. ..)green. Zn. 
re Mg. 
deflagrates sail secs due dates ON itrates, chlorates. 
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Experiment. 





EXAMENATION OF SOLIDS IN THE Dry Way—continued. 


Observation. 


Heat by there-| The substance— 


ducing flame | 
in a cavity on 
charcoal. 


— mixed with | 


KCy and 
NayCOz. 





Heat a frag-| 


ment ina bead 


of microcos- | 
mic salt, or of 


borax. 
(See Table for 


beads, pp. 
373-374.) 





/ 


forms an incrustation— 
white, distant from flame, garlic odour.. 
white nearer to flame me 
yellow when hot, white when cold 


faint yellow when hot, white when cold, close | 


to flame. 
yellow .. We! “aw Een 
dark orange yellow while hot . eer te 
lemon yellow when cold .. 
brownish red or yellow 
dark red (siight) ee 
forms metallic beads or scales without incrus- 
tation. 
forms metallic scales, with incrustation, as 
above— 
malleable bead .. .. .e «- 
brittle bead.. .. 
forms a coloured bead when hot— 
Diue +» .. 
green; on cooling, blue; in ‘reducing flame, red 
green, unaltered in reducing flame.. 42 o« 
reddish; yellow or colourless on cooling oe 
amethyst red, colourless in reducing flame .. 
brownish red ; light yellow, on cooling; in 
reducing flame : yellow, hot; green, cold. 


Presence of 


Ag. 
Ag, Au, Cu (beads), Fe, Co, 
Ni (magnetic scales). 
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EXAMINATION OF SOLIDS IN THE Dry Way—continued. 








Heat on a pla-| The substance— 
tinum wire colours the outer flame— 


with HCl. | FOU OW on? Mae Sa ee ee tae at 
| WiGdet 1. ee te ne ne piel SOREER Ve COs 


glass). 
crimson Rm ners RE Te 
Bere POE 800 oon ee Se 


green Pee han LES 
DONIC <<o5 Pec css fan) ee eee. ino, tno heen ah, oe 


Experiment. | Observation. | Presence of 








EXAMINATION OF THE NEUTRAL OR ACID SOLUTION IN THE WET WAY. 
If the solution is alkaline, the addition of hydrochloric acid may produce a precipitate consisting 
of, a salt of lead or silver insoluble in hydrochloric acid, SiH404, AsoS3, SbeSs3, SuSg, Sy, AugSs, 
PtSo, Hg, CuS, NiS, &c., this must be examined separately. 


A. 


Add moderate excess of HCl, filter. Wash the precipitate twice with cold water, and add the washings to the 
filtrate. Examine the filtrate by B, Treat the precipitate on the filter with hot water. 


The filtrate from the wash- 
ing with hot water may con- 
>] tain PbClo. Test for Pb by 

Residue is black, indi-_ Filtrate, reacidulate with HNO 3. A | SH», HaSO, and alcohol, or 
cating Hg. Confirm. | white, curdy precipitate indicates Ag. | by KoCrO,. 





Residue—treat on the filter with warm dilute AmHO, after well 
washing with hot water in presence of lead. 

















B.—Examination of the Filtrate from A. 


(A small quantity oF ris filtrate should be treated with SH», if no precipitate forms, proceed to examine the bulk of the 
solution by C.) Dilute the filtrate from A if very acid, and pass excess of SHo, filter and wash. Examine the filtrate by C. 
The residue is gently heated in 1 test tube with water and a little yellow ammonium sulphide (in presence of Cu and absence 
of Hg use sodium hydrate), filter, treat the residue once more with a little ammonium sulphide, and mix the two filtrates, 


Filtrate—acidulate with HCl, filter, and 





Residue—wash, then boil with dilute HNOs (neglect sul- 
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to SH, 


phur clot which forms), and filter off a few drops, to which 


add H»SO 4 and alcohol. 
pitate forms. 


If lead is present, a white preci- | 
In the absence of lead, filter the whole of the 


liquid, and examine for Bi, Cu, and Cd by addition of AmHO, 


as below. 
filter. 





Filtrate—boil off the alco- | 








In presence of lead add HgSOy, and alcohol, and | 





wash the precipitate, which then digest 


with (NH4)HCO3; filter. 


(if the pre- 
cipitate caused by HCl is brow 
Au and !’t (and Sn’) may be present.) 


nor black, 





Residue—dissolve in boii- 
ing HCl. Introduce into a | 
small flask containing a strip | 


Solution—- 
acidulate 
with HCl,a 


Residue—boil in (NH4)Hs | hol, if any is present, and of pure zinc and fitted with | yellow pre- 
Cy0o, and filter when cool. add excess of AmMHO; boil | a delivery tube, SbHg is | cipitate in- 
and filter. evolvedifSbispresent. The dicates As. 
=? ea | mirror formed on porcelain is | Confirm. 
Residue —dis-| Filtrate— Precip.— | Filtrate* —if insoluble in cold sodic hypo- | 
solve in HCI by | add KoCrO4, | dissolve in blue, Cuis pre- chlorite. The residue on the | 
the aid of KC1O3, | a yellow pre- | dilute HCl, | sent; add KCy zinc must be detached by 


and test for Hg cipitate in- 
by a strip of | dicates Pb. 
copper. Or dry 
and heat in a 





evaporate till the blue dis- 
nearly to appears, and 
dryness,and then pass SHo, 
add much a yellow precip. 


scraping, and boiled with HCl 
and a piece of platinum foil. 
The solution, diluted with 
water and mixed with HgClo, 








bulb tube with water; a/ind.Cd. Inthe givesaprecipitate of HgoClo. 
Na COg when milkiness | absence of blue at first white, but changing 
a metallic beads indicates Bi. colourpassSH, afterwards to grey Hg. ‘Uhis 
indicate Hg. | at once. _ indicates presence of Sn. | 
oD 


* Place a large drop of the ammoniacal liquid, if blue, on Swedish filter paper, and, after the drop has spread, expose 


A bright yellow ring fringing the black patch is formed, if Cd be present in sufficient quantity. 
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C.—Examination of the riltrate from B. 


Evaporate till free from SH», add a little nitric acid and take down to dryness; ignite to redness if organic matter (or oxalates; 
besuspected. Treat with a little strong HCl,and then add water. SiOz» isleftinsolubleif present. Test* this solution for phos- 
phoric acid with ammonic molybdate. In the absence of phosphoric acid examine by Ca, if phosphoric acid is present, by Co. 


Add AmHO in excess, warm and filter. (If Mn is present, 


fusing some of the Fe,.H,O, with Na,CO; and KNO3.) 


Ca. 
part of it often precipitates with the iron, and is best tested for by 








Residue—dissolvein HClandboil| Filtrate— 
with NaHO and NaClO in excess. | addexcess of 
Filter. dilute HCl, 

= and thenadd 

Residue—dis- , Filtrate is yellow, | slight excess 
solveinHCl and | addaceticacidand | of AmHO 
add Ky4FeCyg.| lead acetate. Ajand boil; a 
A blue precipi- yellow precipitate | white gela- 
tateindicates le. | indicates Cr. tinous_ pre- 
———— -| cipitate in- 

Or, Residue—fuse with NayCOg | dicates Al. 
and KNOs, treat with hot water, 
and filter. 








Residue—treat| Filtrate is yellow, 
as above for Fe. treat as above for Cr, 





slight excess of AMHO and then excess of 924 filter. 


HyCo09. Pass SH». i) 


Precipitate—dissolve in HCl | Solution— 
and KClOs, nearly neutralize | add AmHO, 
with NaCOg,add KCy till the | AmCl, and 
precipitate at first formed re- | SAmo. 
dissolves (filter here if not| A flesh-co-. 
clear). Boil till HCy disap- | loured pre- —————— 
pears, cool, add NaClO, warm, | cipitate in- PjJtrate— 
and allow to stand until a|dicates Mn. aqd SHo. 








black precipitate forms. | A white 
Preci-| Solution—evaporate _ precipitate 

pitate is|afew drops to dryness, indicates 

black.jand heat the residue Zn. 


Presence |in a borax bead. Blue 
of Ni. {bead indicates Co. 





* This is best effected by mixing the liquid with molybdate solution and nitric acid in a test tube, and adding a quantity 
of fairly strong ammonia, so as to cause the latter to float. Somewhere between the two the conditions will be most favourable 
for the formation of the precipitate, and there a yellow ring will form in presence of a mere trace of phosphoric acid, 
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Add AmHO in excess and filter. ‘lo the filtrate add SAm, and filter ; examine this filtrate by DL. Wash the two precipi- 
tates separately, transfer them to the same dish, and digest with SAm,. Filter. 


~ Precipitate—wash, dissolve in HCl (if the precipitate is black and also requires the addi- 
tion of KCl0z to dissolve it, Ni and Co are present), add a few drops of strong HNO3, and | test for 
test a small portion for phosphoric acid by molybdate. The presence of this acid indicates | _ Phosphoric 
Cr, Al, Ba, Sr, Ca, Mg, as phosphates. (in the absence of phosphoric acid, proceed to ex- | acid by Mg 
amine the solution by Table Cu.) Add excess of NaH3Co09 and H4C Oo, warm and filter. | mixture, 


Precipitate—wash, dissolve in HCl,| Filtrate—add FegClg (if no white or reddish preci- | its pre- 


Filtrate— 

















add excess of NaHO in thecold, and} pitate forms on testing a small portion, proceed to x ea = 
filter. add AmHO and Am»,COz to the remainder), as long Ni “C im 
as a precipitate forms, boil, and filter hot. Mn, 9% Pe 
Preci- | Filtrate—boil for some time, Filtrate—add Am(Cl, AmHO, and SAmo; ; filter. | Preci- phosphates. 
itate, andifa precipitate forms, filter.| — Bo. oa itate,| 
ain shor Filtrate—Add Am.2COz. | Precipitate— eo 
eam Precipitate, Solution—add ex-| ‘examine for! joct 
indi- Stee? indi-) cess of acetic acid. Precip. —| ‘Filtrate—add Zn, Mn, Ni, ; 
cates (cates Cr as A whiteprecipitate/examine Na,HPO,4. A white Co, Al, Cr, by 
Fe phosp. indicates Al as\by D for precipitate indicates’ Table Ca. 


Confirm. phosp. Confirm. 











Ba, Sr, Ca.’ Mg as phos. Confirm.| 





D.—Ezxamination of the Filtrate from C. 
Add AmCl and Am,COsz, digest and filter. Examine the filtrate by E. Wash the precipitate and dissolve in HCl, evaporate 
the solution to dryness, pulverize the residue, and digest it with absolute alcohol ; filter. 


—dissolve in | Filtrate—add dilute H2SQ,, allow to stand, and filter. Digest the precipitate 
Aaespee add K,Cr0,. | with strong Am SO, and a little AmHO, and filter, 


A yellow precipitate Residue indicates Sr. | Filtrate—dilute well, and add ammonium oxalate. 
indicates Ba. Confirm by flame. A white precipitate indicates Ca. 











E.—Ezamination of the Filtrate from D. 


Divide it into two portions. To one add Na,HPO, in the cold, a white crystalline precipitate indicates Mg. Evaporate a 
portion of the remainder and test by the flame for K and Na. Confirm K by PtCla. 
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KHO, or NaHO. 





W MgH.0s 
W BaH,O, 
W SrH,0, 
W CaH,0., 
W ZnH_20, 
W MnH,0, 
G NiH,O, 
B] CoH,0,+2CoO 
R Fe,H.0, 


BIC Cro2H20. 


W AlLH,0, 
W 8b.03 
W SnH.0;3 
W SnH.0., 
W OdH20, 
B] CuH,O 
W BiH3;03 
W PbH.0, 
Y HgO 
B Hg20 
Br Ag20 


LABLE sdOWING THE BEMAVIOUR OF THE 
The vei tical columus give the 


K,CO3, or Na,CO3. 


W MgC03-+2MgO 
WwW BaCO3 

W SrCO3 

W CaCO, 

W ZnC0O3++Zn0 
W MncCo; 

G NicO3+<zNiO 
P CoCO3+2CoO 
R Fe, HO. 

CG Basic carbonate 
W Basic carbonate 


W Sb205 
W SnH.O0s 


W CdCO, 


GB] CuCc0,+2Cu0 


W Bi,0,CO; 
W PbCO,+2PbO 


RB HgCO3-++HgO 
WwW Aga00s 


indicates that the precipitate is soluble in excess. 


W._MgH.0, 
No precipitate 
No precipitate 
No precipitate 

W ZnH.0, 

W MnH.0, 





B] CoH.0.+2CoO 
R FegH,O0¢ 

BG CroaH,06 

W AlaH60¢ 

W Sb.0; 

W SnH.O3 

W SnH.O0, 

W CaH.0, 


GB] Basic 


W Bills0s 
Ww —_—_- 
W 2(NH2HegCl) 


B Basic 
Br Ag.0 





Che colour of the precipitate 
BB = brownish black 









METALS WITH THE COMMON 
formuls of the precipitates. 


REAGENTS. 


LS 


{ 


W ZnCoz+z2zZnO 

W MnCO, 

CG NicO3;+7NiO 
P CoC0O,+7rCo00 
R Fe,H¢0.6 

G Basic carbonate 
W Basic carbonate 
W Sb20s 

W 8nH.,03 

W 8nH,0, 

W CdCcO; 

GBl Basic 

W Bi,0,C00O; 

W PbCO;+2PbO 
WwW 





—_——— 


is indicated by capitals :—W = white; G= green; Bl=blue; Y! 


R=red; F — fesh-coloured. 


SH». 


No precipitate 


No pp. if acid 
» 

No precipitate 
Y As.83 
O Sb20; 

b A SnS8, 

Br SnS 
Y cas 

BB CuS 


BB Bi.S83 
B PbS 


B Hes 


B Hg.28 
B Ag.S 


SAMp. 


No precipitate 


W ZnS 

F MnS 

B Nis 

B Cos 

B FeS 
BIG Cr2H20, 
W Al,He0s 








Other Reagents. 

Name of Reagent. Precipitate. 
KSbO; 'W NaSbo, 
PtCl, Y 2KCl, Ptcl, 
PtCl, Y 2Am(Cl, Ptcl, 
Na,HPO, W MgHPO, 
H.SO, W BaSO,4 
H,SO,4 W S&rSO, 
Am20204 W CaC,0, 
Naclo B Ni30;, 4H.0 
Waclo B Co;0;, 4H,0 
K,FeCy. B] Fes(FeCy,)s 

/ = —_ 
\ — se 
| K4FeCy, RBr CuaFeCy, 
| H.S04 W PbSO, 
| KI R Ugl, 
HCl Hg,Cl 
| HOl W Asal 


yellow ; P = peach; B= black; Br= brown; 
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TABLE SHOWING THE CHARACTERISTIO REACTIONS OF THE COMMON ACIDS. 
The vertical columns give the formule of the precipitates. 









: Nature 
Pb(H; Other Reagents. of 


a FS fae ce eee 
C2Oo)a- Name.  /Precipitate,&c.| tion. 












Fe, Clg. BaCly,. AgNO3;. CaClo. 
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H,SO4 = W BaS0O, a = = = ES 
HaFedy, |{Bq0esve |  — — — Feso, | 81K. Fe’'Fe| 13 
Cye)s These form : | Cy « ed 
—_ —_ . With — = 2 =. 
pp CuSO, i BO 36 
HgFe,Cyio Se a — insol. in — —_ ie Dab = 
HCys {R Colora- ¥ HNOs o- cd = 
y tion -: = < 
2HF, Sik’, { WS Bala, | = te = - = 
HCl - — |W Agcl — ~ 2 re 
HBr — —_ YW AgBr — — = = 3 Ss 
HBrOs — _ W AgBrO; - _ _ — 2 a 
HI Aas _ Y Agi — _ ng W CauaI, = g 
HIO3 — ~ W Agl03 — — eal a 33 
HCy _ — W AgCy — _ a 
The aci ag 
HF Maz are ame W CaF a4 { etches glass = $ a 
H,0,0, = = = * _ CaSO 4 W CaC,0,4 = 
H,Cr04 — =e — — Y PbCrO, — — = s 
H3P0,4 { uh Fe,P, pb as a 3 ~~ b > SI 
nie Fy - | =~ Swi 71 ihe | =e nee 
= = 
CiH303 WwW Ci,gCa30, z 





The capitals indicate the colour of the precipitate; B= blue; Br= brown; Y=yellow; W= white; 
R=red; d=dark; 1 = light; g = gelatinous, * On boiling with CaH,Og, 
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THE DETECTION OF VEGETABLE ALKALOIDS, GLUCOSIDES, Etc. 


The following i is an outline of Dragendorff’s process. 

Extract the comminuted substance with water aciduld. with sulphuric or acetic acid. Add alcohol 
to syrup obtained by evapn. and filter. Distil off alcohol and again filter. Treat aqueous acid liquid 
with the following immiscible solvents in succession, separating each before applying the next :— 
PETROLEUM ETHER, BENZENE, CHLOROFORM. Separate residual dissolved chlorofm. by petr. ether and 
alkalise with ammonia. Shake in succession as before with PETROLEUM ETHER, BENZENE, CHL RO- 
FORM, AMYL ALCOHOL. The residual aqueous liquid may contain cwrarine. The solvents will have 
separated the substances as indicated in the following table :— 



































= oe Convallamarin, Morphine, Narceine, Salicin, Saponin, Senegin, Solanvne. 
e | Chlorofm. Celandine alkd., Cinchonine, Morphine, Narceine, Papaver ime. 
- Aconellin, Aconitine, Atropine, Brucine, Cinchonine, Codeine, Delphine, Emetine, 
8 | Benzene. Ethyl- -strychnine, Hyoscyamine, Methyl- strychnine, Napelline, Narcotine, Nepaline, 
a Physostigmine, Quinine, Sabadilline, Sabatrine, Strychnine, Thebaine, Veratrine. 
f Aniline, Brucine, Capsicum, Conine, Kmetin, Lobeline, Methyl-conine, Nicotine, 
a | Petr. Pimento, Quinine, Sabadilline, Sarracenin, Sparteine, Strychnine, Trimethyla- 
© | ether. mine, Veratrine. 

HCl added in evapn. if odorous liquid (vol. alkald.) left on evap. small portion. 

a AMORPH.—Convallamarin, Digitalin, Jer vine, Saponin, Senegin, Smilacin, Syringun 
< Chlorofm. | Crysrre.—Cinchonine, Helleborin, Narceine, Papaverine, Picrotoxin, Theobromine. 
2 AMORPH. COLOURLESS OR PALE YELLOW.—Colocynthin, Elaterin, Pimento, Populin. 
= AMORPH. YELLOW.—Chrysammic acid, Colchicine, Quassiin, Wormwood, ‘Ke. 
my | Benzene. | Crystne, CoLourLEss.—Berberine, © ‘anthar idin, Cascarillin, Cubebin, Digitalin, 
be Santonin, Theine. CrystnNe. YELLOW.—Aloetin (Picric acid, Piperin). 

5 -VoLaTILE.—Phenol, and essent. oils. AmorpH.—Aconite, Capsicin, Hellebore. 
= Pe 
f | Petr. CRYSTNE. AND VoLaT .—Picric acid, Piperin. Crys. COLOURLESS, FUSIBLE, ODOROUS. 


icine —Camphor, &c. 
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TABLE SHOWING INDICATIONS GIVEN BY LITMUS, METHYL*ORANGE, PHENACETOLIN, PHENOL< 
PHTHALEIN AND RosOLIC ACID WITH VARIOUS SALTS OF ALKALIES (M = K or Na, not Am) 


WITH AMMONIA AND WITH SOME ACIDS. 


Indi- 
cator. 


Neutral 


Cold, 
M,:0 
Boil. 


M,0 
Boil. 


MHO. | M,CO3. |MHCOs3. 


Met.-org. 


M»,CO: 
MHO 
together. 


in cold 
gives total M,O. 
Add excess of 
BaCly to dilute 
cold solution of 
separate quantity 
and use Ph.-ph. 
without filtration. 
MHO only jis in- 
dicated. 


(From R. T. THompson’s RESULTS.) 


M,COs 
MHCO3 
together. 


Tot. Alk. by Met.- 


org. on separate 
quantity. Add 
known MHO in 
excess to separate 
quantity, and de- 
termine MHO by 
BaCly and Ph,-ph. 
in cold. The 
MHO which dis- 
appears converts 
MHCOsz into 
M.CO3. 


Useless 
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Indi- 
cator. 


TABLE sHOWING inDICATIONS, EKTC.—continued. 





























M2S03. M _ M : 
M2S90z. MHSO MS. M3P04. M,HPO, Silicate Alu- Borates Ms3As0O, NaAsOb. 
3° "| minate. : | 
4M,0 High .._ |Slow in-| Good. 
Good | M20 | Me.-org.| Sharp. | indis- oe distinct | Total 
+ M20 | boiling} but | sharpest. tinct. * | 2M,0 | M,O 
of Me.-org- indi- 
M2803 sharpest, [| Sitter cated. 
ind. Good | others 
MHSO03| cold india: Sharp. | Sharp. | Good. | ?M,0 
neutral. tinct 
Me.-org. Good Ph.-ac S 
best. 00 two : tas ame 
Neutral boiling | changes. pang shes as 
f F litm. 
> tee eins SUN IRON coe bedi las mre ceed 
M.SOz3 } 4M20 | 4M.0 | Almost 
neutral| cold ‘cold | neutral. Low. Useless.| 3M20 | Low. 
ye th HARE HOMO dw” Ba, 2 aay, ate Be 
2M,0 | $M,0 ’ Same | Same 
M20 | indis- | indis- | Sharp High Indie, as 


ap as 
boiling. tinct. litm. litm. 


boiling tinct. tinct. 
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TaBLE sHOWING [nDICATIONS, Etc.—continued. 





ee ee 


: HCl, HNO; 
Indicator. 1,904. 
: Good 
— boiling. 


Me.-org. | Good cold. 


carb. 
present. 


Ehephth. | polling. 


Good 
boiling. 








COHO |5§ CHsz | Tartaric| Citric 
COHO. |}COHD| Acid. | Acid. aUacgr ain 
Acids change blue to red; 
Sharp. Low. Fair. Low. alkalies turn red to blue. 
Aq. soln. 


Yellow when alkaline; pink 
with acid; MCl, MoSOx,, 
Useless. | Useless, | Useless. MNOsz decrease sharpness ; 
useless with nitrites. 
Alcoh. soln. 

Dweléss. 
Faint yellow with MHO; 
dark pink with MoCOzg and 
NH:;, more intense with 
MHCO;; golden yellow 

with acids. Alcob. soln. 


Colourless when acid or neu- 


Sharp. Sharp. | Good. i tral; fine red when alka- 
line. Alcoh. soln. 


Pale yellow to pink by 
Sharp. | Useless,} Fair. | Useless. alkali; am. salts decrease 
sharpness. Alcoh. soln. 


‘COD wvI3 70. 
&O9 urei3 oso. 
F00%eN wvi8 eco. 


¢°U1d [ 

‘O19 T 
0} dn oyvur puv “oye oF ‘SseUpat 0} avUOqIBOIq o11} Supuse 
Aq paiedeid ‘9yeu0q.1vo0u0u1 Arp ‘aind 9aajosstq ‘OINT tod 
suBld eg ‘FOO%eN N ‘eyeuoqreg UINIpog [Vurso0 py 


‘SUOTINIOS OUl[VATY pu pIoW TeuLION 
‘“NOILLVUALVS Ad SISATVNY 


*s10yeoIpul Sarjoadsar UOlyeUrIOJ Ur 
TOY ANJ Saars o[qey ogy, ‘spmbry pein0[oo Zu1}e¥141) UT eBuBi0 
TAqyaut Loy ayNyYSQns ¥B sv roded PloMov] Jo ULIOJ 9} UT [NJOsN 
Ala St puv ‘snwiyI] sarquieser I[ _“UOI4NTOS Z.0 0} [oYoo[e “yua0 
Jad 0¢ UI eATOsSI(T ‘IOH QUAM Sutjeiydioaid pu JOJOM YIM 
onpIset oq} Sulysosip $ vruoume jadxa 0} ‘0 90Z1..0} ATpeuy 
‘(sted g) raja “(syivd g) MAU tdnIpos (syed OOT) uros0se.L 
“O oAIL 0} Sunvoy Ajyenpeis Aq poredoid Ss} prlouLoery 
*SO}VOTLIS 
pues sopuosie ‘saprydins ‘sayvuoq.avorq ‘SoZvVU0q.1vd IOJ pasn 
St 41 6u2p20q {spor otexo puv |v1eulM ‘aseq} Jo saqrmasie 
‘OH™Y) OH®N ‘OHM Ut 9sBq OY} JO BOY oy} oUTULIAjep 
03 pj09 ay)? UL peuss! 4~ “O59 pure viuomure fq payoye 
A[qisues st Aovorjep 83] “SOL[VY[V YIM Pat JaTora ‘sprnbiy 
Pov puB [VIyNEM UL MOT[AL oIvd st IT ‘“UOIQNIOS “quad sed 7.09 
0} Toqoo[e *yu00 sod o¢ ur e*AlOSSIT—"“PIOW Orosoy 
‘soprqdins pue SdyvU0q.LBdIG 
‘soyvmogivd I0f ose burg uayA, ‘sproe oluvs10 Jaq]0 
PUB 9TZ99B “OLIBIIEY ‘O11910 1[VXo $ sproe [viourmt §(OHMy 
300) OH®N ‘OHM 4103 pjoo ayz ut pasn oq Levu WH “OO 0} 
OAIPSUOS ALIA PUB “UOTINIOS oITOTOOTR Ur ydaoxe BlUOTMUTE TATA 
SSO[IS/]  *SOL[VYTV TALIM pat ajdund ‘spmmbiy prov pur [eaznou ur 
BSAFINO[OD *WOLyN{Os “yuU90 Jed {0} [OOoTV "yu90 Jed Og UTaATOS 


O'OON, 5149 
: 9 ‘UleTsy4yydrouse 

“d—"(HorH99)9 —” 3 ps Sens 

‘sopiydyns puv sayvuoqg.rorq ‘Sajvuoqivo 10J ‘Gurp10g 
posn oq Avut 4 fsprov olexo pur [Biourw ‘asaqy Jo saqiuese 
‘OHV ‘OHYN ‘OHY ut OPT JO asBq aq} Jo sToYM oT) 
SuIMOYS ‘p700 ay2 uA pasnoeq Aevum yf “(quae aed 0G) Joqoojv 
O0OT UL sqied Z aajossiq’ ‘Lip puv JOyVAM TIM Ysea ‘suorys0d 
-old Ae[nosjour [enba UF pov o1mgdyus puv opupéque 1008 
‘fousyd simoy outos 04 199304 [og —"UTTOJooVUey 


\e 


“M00d-LAMI0d SLSINGHO LOF 


v ul Shep [Ridaes JoyeM YIM Zuryeqs fq (‘bv g—) seis fio 
ey} JO UONNjOS pozeinyvs v olvdoig—'esjt[ Jod suvis T.LT 


I 
‘%o% eq ‘eprxorpAR wintieg [vur1o0u-roeq 


“OUIT} 07 OUTLY MOIJ Paxoayo oq ysNU UOLINTOS OY y, “4ueyxe 
pamber of} 0} SuIyN[Ip pur ‘109vo|puT oBuBs0-[AqyouL WALA 
‘plow N ysujyese uorjvizy Aq gos sf uoynjos eyy—'oyIt 


zZ 
dod suiviZ ¢.g ‘ — eTmoOuLuUL BULLOU-TULe 
HN ®@ ~~ tT TUES 


*ploo oq} Ur oZuvio 
-|Aqjour pue ‘prow N qytM uorye14149 Aq 4y3u0148 oY} sUTtUa}ep 
£G0-T °0 ‘ad ‘ds Jo uolyn{cs B 0} DAjOssIp pue ‘;eyouL WoT 
OpVU 1][RY]e OsNvs oy} sxe J—‘e1jt[ tod sutvis 9c ‘OHM N 
(ysvjod osneo) OPIXOLpAPH vnissejog [BVuLi1oyy 


‘poe N piepurys 441M Jos 91717 10d smeiZ OF ‘OHBN 
N (epos oysneo) Oplxo1pAPT wintpog [Veu10yy 


OUI [JUN poTlod pu 1oyvM Jo saTIN]OA Z WIIM poznyip 
eq plnoys yf plow snotjtuoddy 10 snoijtu surIeyuOd JI JT pue 
‘eulIO[YO WOIJ 9a.1j oq plnoys pakojdwme prov egy, ““OQO%eN N 
WitM jos puv ‘pasnbol st uvgy 1asu014s uoMnjos B syep— 
ali] Jad sumei3 ¢9 ‘SONH N SPIOW OLIN [VULIO fT 


“FQO%eN N qua voi Aq 10 ‘[OSy sv UoIyeUATyse O11j0UR 
-Iavid £q 399 ‘AIP T 0} oJNIIP pure ‘T.T “AB ‘ds Jo ‘sopi410jyo 
puv svS suLLO[ YO MO’ Vat plow Jo suuvAS TET eye p—‘aiqy 10d 
suvis 1.98 IOH N “PYOW OlLoTWoo1pAH [Vu10 NT 


*UIV}IIOUN ST [NSAI 9q4 YNq ‘a1}I] [ OF 107VA UL POA[OSsIp oq 
sew ‘staded Suiyjo1q useemyoq Burssoid Aq potip ]es (‘be z) 
Pest{[rysA19 JY} Jo smvis gg ‘ATyoIND poimber Jy *BuryayIp 
pue o94en N y3tM 435u023s UMOUYUN Jo UOTIN[OS B Burj eayy 
4q poiedoid ysoq st wonnyos siqy—'be Z—- jo suviZ ¢9 10 
$oijt, sod suuwid gp ‘FO%9%H N ‘plow ol[VxO [VULIO NT 

“C1 eg 

WitMm Al[eownowuraris pre oy} jo soyeumnso oyvordnup Aq 

pexspeyo oq Avul qysuelys ayy, “A]Surpsiooov oynjip pue &OD 

Sen N qj torze1313 Aq UoIyN[os sIq} Jo yySue14s oy} oUIuI 

-Iojop $ d1}1T 103 (OFR- 1 aS ‘ds) plow oranqdyns oind Jo ¢'m10 0g 
qhoqe eyntig—Fos*H N “plow olanyd[ng [vuton 

*£|SU1p10008 91NTIp 

pus ‘poe N qm 435001438 UMOM YUN JO UOIWNjIOS B 9}VIYLY, 

“SUIYSIOM JOolIp Aq apeuUl oq jouULd sIVT— aly] J0d suvis 
69 “O00 N ‘ezZvuUOgIeDg UWNnISsejog [VULIONT 


*MOOd-LOWO0d SLSINAHO SOP 





220+ 
010- 
¢L0- 
090. 
€90- 
€v0- 
Le9e0- 
€90- 
ZrO. 
020. 
GLEL0- 
S$LTSO- 
¢860- 
GLST- 
ceo. 
oso. 
1€0- 
8Z0- 


8r0- 
L10- 
0OL- 
690- 
990. 
L¥0- 
¥80- 
€90- 
0F0- 
Tg0- 


"10{0B iT 
[BULION 


AtoOntOORNR 


IMOAMOWS 


= 


+HiDpOdBROOnY AMD 


OMdtWEreOMDOM~-®* 


is 


"SUB. 


*90UB}S 
“qng Jo 
*yu00 10d [ 
= u0}} 
-njtog N 
JO ¢'Wd T 
}8q} OS 
‘poystom 
aq OF 
SuULBIs UT 
Ayryawngy 


bP 
01% 
OST 
09 
961 
86 
LE-9E 
€9 
¥8 
OV 
LPL 
¢-S0L 
L61 
SIg 
TILT 
COT 
FL 
9¢ 


96 
LT 
00T 
8éT 
99 
¥6 
¥8 
90T 
OF 
69 


"PISTON 
1e[no 


~e[0W 





200 


0°H +*0°08H 


%0FO"H 
“ere 
bez'o%0°H 
Fos*H 


Oona 
bes*o* Hrg 
e0¢H rg 
®O08O 
ZO¢HRO 

OvO 


€00°(FHN) 


"B[NULIOT 











r OPlXoOIp doqiryH 
oe 66 oMIND 
hes OVAV 

d00V 

OTLPXC) 
ongding 
** plow d10[qoo1pAH 
s 88 ple OLYIN 


* se 
*e “ 


oe ce 


a7 eU0qIvo ” 
** @pIxo wunisousvyy 
93BU0d 18d = 


‘*  appxo aintU0.4g 
** oyeuoqivo * 
‘9415 ..¥ 7 
** oprxoipéq wnieg 
** 9yBu0qivo om 
*opixoipAq wp 
(out]) aprxo wunTOTeD 
‘a}vU 
-oqivo §=umMTuoWmUy 
tess e-ermomuULy 
eyeuoqIvolq =“ 
eyeU0gIBd % 
eprxoipAqg Ys 
** 9prlxo UINISssvj0g 
a} BUOqIvIIG i 
** oyvuoqgieo ss 
‘s eprxoipAq 4} 
** ** 9pIxo UINIpog 


"e0uBysqng 


‘SdIOV GNV SHLAVY ANITVITY 
‘SaIIVHTV dO SISLIVNY OILVNAISAS AHL UOA AIAVI, 


“MOOd-LAHMO0d (S.LSIMAHO 


607 


*POS![VIINOU ST [][VY[V OSNVd oT} OSOI 04 MOTEL JuTYY 
Woy SoPuvYS 4U1y 94} VATA puv ‘poppe st Ploe pavpuEys oy, 
*mMOTIAL e[qIydoo10d Ajoo1wds B 9413 0} yudTOYyns AWWUeNb ur 
poppe ulpoysovueyd yIIM opeur oq ABU UOTye131y B ‘NOMs10doid 
[vs Ul jUsseId MOY O}vUOqIvO SUT[VY[e oUTULIOJOp OF, 
*poyBoOIpUL Bupod 1[VHe [e101 oy 
‘s10}8oIpul sv ieded promovy 10 oBuvi0-[Aqyoul GYM WOTyey[y 
Aq poure}qo o1¥ sqyynsot poos “yuasoid oq %OO JT ‘uototer pua 
divys B oA13 0} sooygns 10yvoIput Aue ‘soourysqns Zutqinysip 
Joq}0 pus %QOH Jo souasqe UI soprxoipAY oUl[Vy[e Jo uOTeU 
-IUL10}Op OY} JO ‘splow JO pus ‘s}]eS UIe}190 UL SalTey]e JO 
‘SoT|Vy]e JO UOTYVUITYSa 944 1OJ pasn APOrYo o1v sUOIyHIOS Zutos 
-d10f OY, — “SOL[VALTW JO WoOrzvurusezaq—ajoy 


‘OHC HN) wvi3 ceo. = FAN we3 g10. = 
SHN wed 110. = ‘oyeipfy UNI UOT [BULION 
"y wes 660. = G2 y we 170. = 
OHH weis 9¢0. = ‘ayeipAy unissejod yeut1o Ny 
"BN Wid £70. = OFBN wes Igo. = 
OH®N Weis 070. = ‘oyeIpAY WINITpos [VULION 
"IO¢N urviZ ¢o9. = ON WeIZ 790. = 
FONH Weis ¢90. = ‘poe o1141U [VULIONT 
"IO WiRIS gceo. = 
IOH Wels cgg0. = ‘plow o110[qoo1pAY [VMION 
*FO’D weI3 $70. = FQ29%H Wes cro. = 
0°HS ‘F022 H wes g90. = ‘prov o1/exo [BUION 
"FOS mvis OFO. = Fog wes gto. = 
FOS%H WIS GO. = ‘pide o1unydns jeulION 
“CQO wes 720. = £Q9 weld ogo. = 
€Q0%RN Wied G0. = ‘oyBU0GIvO UANIPOS [eULION, 
JO , Wd [ 


"MOTJOBII PLOV UB SBATIS 
-M9q} SULAvY soou}sqns Jo douaseId Ul plow da1J SUNvUIIysSe 
QT osn jo SI Uonyos oy, ‘“AUpIqin} yUouvMsed B sasne 
doip 4sev[ oy} Wey poqoval st pus ous, “SONH N Jo ’os¢H 
N Gy 9721319 puv Jog ‘paazosstp ApAvou st oyeydioaid 
24} [1}Un BuotIMe ppe pus ‘1oIVM UL “be ¢ ‘Fogny ond 

sA[OSSIT—"UOTIN[OG or4dnd-OluomMy [VULIONT 
‘aqnTIP puv ‘uleyeqyqdjoueqd 

OT 

puv poe N JIA 09v1313 ‘patinbel st se Suo1js sv oot A[Ivou 


oq TM ora ‘pmbiy, ivepo oy jyo nod $97}30q possddoys 


*HOOd-LEN00d SLSINAHO OIF 


a 


Burqioq 0} Buryvoy ‘oprxosed aaSoipséq (postyeaynou) JO Sse0xe 
jo wolyppe sq poaomers oq AvuL yf “UO|JNJOS ey} UT pour 
100 SI oJIGd[ns ueqA, ‘esey} JO eouaseid UT pouTMLIE}ep oq 
Avur eye oy} FWY} 03 ‘usoyeqyydjousyd wo Wo}yoe OU STA 
-ayI] OAT WntIvq jo oyeydsoyd pu ayeqdjns [vijneu oy, 
*1OJVIPUL SIG] UO yoyo ou sey SOB™ oY} BOUTS “1O}BOTPUT 
sv ulel[Bqyydouceyd yyLA POO 943 Ul yNO PEI oq UOTBII1Z 
aq} ji Aivsssood yOu Ss] Spoyjyou oseq} Ul Egeq poayezdio 
-aid 9} JO aoUapIsqns eT], “UONNTOS UT SU[VUIeI BIMOTTALB 
Jo ssaoxe oy} Jo ApUTTeHTB oy} ATUO ‘SOO 9} JO souSpIsqns 
OY} 1oyJV ILOJO19T]} £ 4SO] Ajueiedde pure posoduovap st Yor As 
Qo*%ury sa10y %QD Jo ssvoxe OY, 390] Ajyueredde Aya] 
-vy]e sy pur 2Ovq oy} £q pesodmooep st $997, 9UL *°09 
Jo sseoxa puv O94, Sv SOOH I 0M} Jep{suop “oy BUOGIVOTG 
9} 0} spuodsesi0s vjuoUTUIE Jo ssoy quoivdde oy], “WoT NOS 
paimmsvaul oy} jo yavd yonbiye uv Jo uoTwizT} pus ‘1oeg jo 
gseoxe £q PeAro][O} SI SIq} £ pappe SI ‘ayvMOq Ivo UIOLF ae. “BTUOUT 
-WIt PAvpuLys JO SSIOX9 UMOTY ¥B ‘BPYEUOGIVITG OT} OPVUTTSE OF 
Jopio uT *jUeseid ITBY[v 9]}SN¥ OU oq 9SINOD JO Ud 910} ‘u0l} 
-CUIWIVXa IepUN UOTZNIOS B UT FUoseId st oyvUOGIBOIG UOT AA 
*g.1N000 I[BY[V O1¥SNBd JO SSO] 0} ONpP 10119 UB 
‘poyyot siqy ut pafordure oq S{O¥g JO SseoKo UB JT “o}VUOGIBO 
ay} syuasoidor ‘parveddesip Ayyuaiedde seq gory ‘APLUTLByLe 
ayy, ‘pays st pmbry (pasey{gy you) queyeuledns Ivalo 043 
jo wed yonbye uy *919}}9S 0} pomolys pus ‘pa1sddoys ‘uayeys 
‘dn polly st ysegp oud $209 oy9 Tt 4eyWdroord 09 AjQUeNb 
quopoygns ysnf ul peppe S]O¥g Jo UOTUjOS B puB ‘ysey peiod 
-dojs @ UI paov{d SI OUINJOA ABI TUS V ‘a8uvio0-;Aqyom Suisn 
‘TTBS [~}O} AOJ pozelzy} St pynbj] oq} Jo ournjoa UMOUY: V 


TOW + fo0vg = §007W + F10%E 


woT}0val oy} UOdN spusdep poyIoUl 1eq}OoUy 

“OHVN N Wis youq o7w1q19 puv ‘FQ9 Fo [t0q 
‘plow JO sseox9 UMOUY B Ppv 0} UOIBIPUL 4S1Q OTT} Sulure}qo 
JOY 9qvioyoid st 41 spoyyoUr osoy} TOG UT “HVAT 1B}0} Ot} 
JO WOTPOBAY 10998] STU} oyVUATJSe 07 ywaty] SuTTIoq B ye penuyzUoS 
SI UOIZBI}I} OY} PUB ‘Yo pval Sf oyaING IGT, “e}BUOGTBOTG 
OJUT POULIOJSUBI} 9}YVMOGIBS AT} PUB past[BIyNOT ST ayeipsg ot} 
yey} SayBOIpUL SsofMoToo 0} yuld Woy esuvqo oy}, pus ‘Avsse 
Jepun pmnbiy og} Url pes1euqns st eyeInG 9q} JO gurod oq], 
“MOTJVULMLIaJap VARS OT]} 10} poLojdue oq Avut urerpeqyqdjoueyg 
“a}VUOGIvS OY} JO UoTpIsoduMOsep oY} Se}BIIPUT STU} $ moT]aA 
0} saSuvyo 3UI} pel oy} [1}uUN penUT}UOd st plow JO UOTTpPps 
2} pu’ ‘payou sf pesn plow pABpuv}S ot} JO OTUN[OA OL, 


*M000-LOH00d SLSINGHO LI1lP 





19-91 . OS. + 0G. 
T8-81 6, 00-T + 06. GP-9T ¥ Gp. + Gg. 
Z9-8L uy G6. + GO. £2.91 % Ov. + O09. 
OF-8T ” 06. + OL. 10.91 # Ge. + gg. 
61-81 a G8. + GT. 61+ST 7 0€- + OL. 
16-41 dé 08. * 0Z. 19-ST GZ. + GQ). 
9L-LT = Gye + QZ. CE -ST rs 0%. + O08. 
Gg. LT $ 04+ * OS. |] FL-OT ¢ SI. + Ge. 
€8-L1 af G9. + GE. 26+ PL m Ol. + 06. 
IL-L1 ¢ 09. + OF. 69-1 *” C0. + G6. 
68-91 Olnber cog. + Gp. L¥-PL O1Mmber 00+ + 00.T 
“ploy “SULB.ID) ‘ploy “SUL. 
[BULION "POON “fO0%H ]wuLI0N "FOO°UN *FOO%y 
Jo ew JO guy 


‘dIOY OIULIN 
IVNYON HITM NOILVULIT, AM SHLVNOAUVD WAISSVLOg NV 
“NOQIGOS JO SUYNLXIL AO NOILVHILSY AHL YOX WAVY, 


"69F “d ‘siskivuy yoormpuyt 
99S S}TVS M+ VN poxim Jo uoleuysa yooilpur oy 10,4 

“CQO Woy 00.13 9q prnoys 
TTRH]B ONSNVS PLepurys oy} {sprow o11ezIey puB O1I7TO *‘O1] exo 
‘ONGV IOJ 1OYWIPUT ysoq oy st weleyyydjousgg ‘osue10 
“JAyjot puv T[vy[v pivpuBis ITM po}elyy Jsaq O18 sprloe 
jvloulld eft, —*Splow jo UOTPVUIUTAEJSCd YOU 


“mor er} Sq PUNO; St Ssooxe oN} puv “GuUaTeAmMba gyt SOST] 
“VINO “IOAO BUIT[TYSIP BluouR oy} SIT} Jo $1dATE00I O44 UT 
poovd st prow piepurys jo omUN[OA UMOUY VW ‘I[Byle o1ysnvo 
POXY JO Ssdox9 YA DONVI[ISIp 19}Je BluOTIUIY poUTquIOD 
pure ‘osuvio-[Aqyaut pue | yyIA pojeuyse st vjuoMUe dL J 

‘suvodde yur yurd oy} ‘pozeqidiooad st ‘ow “ea 
94} JO BONA oq} ATa}BipomuIy ‘107BOIPUL oY} yooYe you saop 
TIGA “FOOvg puv VN Jo 4Bs [eLINeU &B Jo UOTBULIOF YIM ‘Ur 
S[[BJ 4188 posod wodap SI] oyRUOGAVO OUTTLY|L Oy} ‘UTeUAL S}[ es “2 
“8D oq} Jo Aue sv Zuo] sv puv ‘uleeqyYydjousyd oq ysnut 10480 
“Ipul 9G} *S}[Bs aTqn]os [eIjneUu UT Bg pue JIG ‘vO oUTUMIEZOp 
0} pasn oq ABUT 9yeU0G.18) UINIpoOs pavpuryg “TTeyyR piepueys 
TIM poulajap plow Jo ssooxo ey} pue ‘Yo pelioq %QD ey1 
“SS90X9 UI Poppe S] SIY}  O11]LU 10 OLAO]YOoIp {y oq ysnm pefoyd 
“Wo Plow plvpurys ot} ‘sq}ivo OUI[Vy]e 94} Butjvunyse 104 
“aduvio0-,Aq}9u1 
puv Plow pPlvpurys Gy payeuy}so ATO01IP oq Uv sazBOITIS 
Ul pouleyuoco ysvjod Jo Bpos eT, ‘WOI}wIIy pus Suryooo 


*“MO00d-LAWI0d .SLSINAYHO GILV 


GL-€P 00-9 L6- 
0S9-LE t€-P cB. 
c3Z- 1 GL-€ EL. 
00-4 €L-€ 19- 
G4-81 0G-% 6F- 
0¢-Z1 88-1 9€- 
cz-1 ¥G- 
€9- Gl. 


cZ-9 
€9.9 


Qocececeoce 
ANANOAHOOr 





*‘sproueur 
“nav 


‘sproueut . 
-nqL¥ “HN 


Zz 





‘(splousmnq|e = ¢7.9 X N) 
*"SCIONTWAITY 
anv SHIN OLNI N dO NOISHAANOD YOA ATAVY, 











ch 8-€PF GZ 8.8 
OL €-€P 04% €-8€ 
9 8-GP ST 8-1 
09 €-3P OT €-LE 
cs 8-1P g 8-9€ 
0S €-1P v 1-9 
cP 8-0P € 9-9€ 
OF €-0P a G.9€ 
SE 8-68 T F-9E 
0€ €-68 0 € 9€ 
‘pos IeATIg *‘posn J0ATIg 
‘TOPN Jo OL”. ~TOBN Jo OT 
*yU99 log "Ted ‘yueo 19g NS? mp 








*10JLOIPU] 9}VUIOIGO puB WOTINTOS 
aqerta aoais 8! £q poyemse uayy st UONNIOS sty} Jo "M9 OT 


N 
Ul OULIO]YO 9G], eM NOT 03 dn open uoryNIoOS oYy puy 1dzvA UE 
POAlOSSIP 91¥ Sa; Lo[YO paxtut ‘Aup ‘aind oq2 Jo swmvIs 11.% 
‘SUCINOTHD AAUXIJT NI WAISSVLIOg ANV WaAIdOYG AO 
NOILUOAOUd AHL ONININUALAGC ATALVNIXOUddV YOI ATAVY, 


"M00d-LAM00d SLSINTHO elf 


‘EVELIES-& = ZOFE00. “Boy 
"1S9FLPP-£ = 208200. “Boy 


TE&+ | + | FZ | OT+ | LT | HL- | OT | 40- |£0-|* EN Jo “quao Jog 


| EE | | | | 


GB. | Z- | 0Z- | LT+ | FL- | Tt. | 80. | 90+ |60-| NJO “yuao Jog] 


6-0/ 8-0) 4-0) 9-0| ¢-0 r0| 00) 20 T+0 


TP-02| 18-91} 09 || 09-€L/0Z-IT| OF 
10-02) €9-GL| 69 || 9%-€1/26-01| 6€ 
€L-61|SZ-91} 8¢ || Z6-21| 49-01! 8¢ 
6€-61/46-ST] 1G || 8¢.2L|}9¢6-01| 1e 
G0-61|69-ST| 99 || #%-21/80.0L| 9€ 
Th-81T} 1¥-ST}| €¢ || 06-11! 08-6 ge 
‘ LE-8T|EL-ST| FS || 99-11] 7¢.6 ve 
€0-81|S8-FL| ES || 2-11] #Z-.6 €€ 
69-41 | 49-41 | ZS || 88-01 | 96.8 GE 
G€-L1}62-FL| IG || $2.01 | 89.8 Ig 
T0-LT} 10-#L| OG || 0Z-0L | OF.8 0€ 
99-91} Z4-EL] 6F ||98-6 | Z1-8 6G 
GE-9L| HP-EL| 8h || 9-6 | F8-2 8% 
86-ST}9L-€L| LF || 8T-6 | 99.2 LG 
¥9-ST} 88-21] 9F || F8-8 | 8Z-1 9% 
O€-SL| 09-24} SF |} 09-8 | 00-2 c% 
96-71 | ZE-ZL| FF || 91-8 | 24-9 FG 
G9-FT | $0-ZL} SF || 28-4 | $F-9 €@ 
86-FL|9L-1IL| GP || 8h-L | 91-9 GG 
¥6-E1L | 8¥-IL| TH || FI-L | 88-4 IZ 




















Soe pasn || — ir pesn 
; 198 “ 108 
Be | fase | a ae 
*yu980 Me —ermto|| “Fue | HN |=e'm0 
log dq IN ‘leg dq In | log 
JO °ON JO°ON 
| 
¢ 
“SHN Wels 207800. = N Wed 708700. = poe — mee 


‘aasn 
WONVISHAG JO WVU T ‘GOHLA S,THVaTIrYyY 74 N AO 
SNOILVNINUALAG NI SLIASAY JO NOILVIQOIVO AOA ATAV, 


*M004-LEM00d SLSINGHO VIF 


iY 


OT 


*(eBed yxou) &O%g%ey7 — 008 ¢'t9 T Jo aNn[va OJ 


N 


"EQ% Gen 


eind YW UoIWBAI19 Aq UOT]NJOs oy} AJIIaA *AIIT{ T 04 ‘aqepor 
Worf eedf ‘PY suvis gt ‘dO YIM Iaqj3eB04 T £1p ound aAlOSsI(y 


—olj] Jed seid 1.21 ‘J 
qd 
I 


OLX | 
Thee | 


Or 
N ‘ouIpOT [VULIOU-Toeq 


6900. 
LZ10- 
o100- 
9900. 


40210%y wvId $(6F00. = eT 
“OTT T 0} POafossip St UoI}UZI 9]3u03 Aq petip ayes ond 
oq} Jo AWQuvnb pormber ogj—‘aiz] Jed smviS ¢1¢.% *L0%19 


01 
oy N ‘eyVUIOAQOIG UWnIssvjog [BU10OU-1L99q 


‘on 74 n ee OZ10. 
FO% RO Wolj wy .. * Z00. 
bez’o*%*H «0 sg g00. 
ex 8000. 
So; gellar s 1 Fs 
Ot + O85." “i. * Sane. 
8pteg Fup. QT ete 
sag “ un “ 2200 
gng. “ages «ggeage 
Saag: “wag S gerne 
Pyaar 
Seq Woljoy “ gEysoo. 
Pq 8B poyeuyss FO%eaq =“ 800+ 
Od “ 400. 
wy Wes g9c00. 
OL 
=s! Fouwy N ¢°WD T 


*10}OUL 
-O1}{U 94} Ul oprxoi1ed usSoipcy WW Jo “(0,7 waeiS T. = wes 
4.) oyeqdins wnluomMe snollay qyA (94 wes [T= ues 
SZIL-) PIO’ OI[exo YIM 10 (aIIM JOMOY) UOIL ond YA ONT} 
Ol} YOO “o1FI] T 0} OApOSsI_( *atj1] Jod suiviZ get.g ‘oyu 


N ‘oyeuvsuvuieg UNIssuyog [vUIoU-10eq 


“NOLLYCIXQ AM SISATVYNY 


*M00d-LEYOOd SLSIWAHO GIP 


*IOVBOIPUT SB 401818 
puv o}eqdinsory} OT} ITM poywayy JT poyesoqty og} puvw Ty ozUT possud 
ST 10 CU“L “IOH UWE poettog useyM [9 plerA ory sooueysqns uUrey1I0 
UT UOFZAXO ,, O[QV[IAV,, Ol} Furjwurrjsd soy osn yvors Jo sr oyeydnsorqy 
prepusyg “[OOO pave JayUM Joy JO FUNOULY OULVS OY} UT YOIBYS 9|QNlLOS Jo 
UlvAZ [ BATOSSIP IO : pdr, avoyo or} FUBOOpP PUB 9[}308 0} MOTTY ‘1078 
pjoo jo sdorp Moy U YITA ojsed UTY B OF punorZ’ATsnOTAeId YorRys Jo 
givd [ uodn 419}78M Zurtjroq Jo syavd 00% ANOG—: SMOTT[OJ SB OpBUL UOL)nNj08 
y4njs ST 4[ *[VUIOJUT ST OUTPOT pABpULyS Y}IAA OSM AOJ IOZWOIPUT OY, 

*poaposstp Ajqsely pus 
opruvfooriey Wor 9917 ‘MoT;N[OS opravAoTIAeJ wUNTssejod oynTp AIOA ST 
AOPVOTPUT [VUII}XS OY, ‘e}1rqdjns ourley[s Uw Aq 10 ‘(4[ Bs UT} OY} JO SSO0KO 
QU STIs oy osodmovep 0}) *[ O54 Aq pomolpoy *[QUg WIT poonper 4seq St 
TOA ‘MoI, JO suoTjwuIT}so Loy posn ApoSavy ost st 4Q%19°y prspusyg 

‘qury yard oq} Jo 
sousmvul1ed o4} Aq WAOTY St MOTJOVII 94} JO pus oY, “Zp 10 uz oand 
Aq WOTPIpPUOd ,,9,J 94} OF PIONpe ySay ST YOIA ‘UOT SuTyeulyse UT posn 
AjoSxey St 4 «‘o}yeyd[ns wintsouseut 10 snouvsuvul Jo surv1s [e19AdS JO 
UOTPIPP¥ 10}jB UOTNOS 9yN{Ip UL plow’ ofAoTqooapAy Jo 10 ! prow ormydyjns 
jo eouoseid oY} UT posn SABATB ST JI ‘OUIT} O} OUIT} WOIJ poyiieA puy 
‘zodud yovy[q YITA pd19A09 SaT}}0q UT YABp 944 Ul 4day oq prnoys pu ‘(19ded 
*3°9) 1a}}BuL OTUBS.10 Aq posodurooep st UOT}N[OS oyeUBZsUBUIIEd pIBpURg 
‘aOT’prixo uodn spuedap suornyos SutoSe10j oy} Jo osn OY] —"ALON 


1D Le6600. = "UIBIZ 1LZ10. — ¢*"Wd T 


*: < 4SUIeZ¥ payxooyO SI UOTINIOS oT], 


aI} T 03 dn oyvu ‘009 ‘fon%en7 ornd jo suiviZ 0z In0qe 
TIIA ‘193VM ¢WHO OSZ JNoGV UT ‘IapMod Jo WIOJ oy} Ul ‘aplxo 
SHOJWISIY Pouat]qns ysoind oq} sAlOssIG—"alpT] Jed swivels CG.P 


ie aie ‘ayluesSIYy OSUITVYTyY [eusou-1oog 


“o%sy “ 91900. 

f0%sy “ s6F00. 

beg ‘fo%euny “ —84Z0- 

fo%g2eN 6 GTO 

JT WVIZ 1210. =¢°WO T 
¢°UD T =¢'Wd T 
qoiqm jo ‘Tt ; qSUIvSe po}se} 9q plnoys UOlyNTOs ey, 

"IIe JO JUALIN ¥B Ul Sulfip puv ‘1eq3e GIA U9Tq} pus 
JONOoTR WITH ysig s[eys{10 91nd patepAiod ATes1v09 oY} SulysVar 
Aq pegsand st ges ayy, ‘e1}] T 0} 47es ound oy} Jo AqyUeNd 
polinbal oy} eAlossi{—"olyl] dod sureiZ 178.4% ‘beg ‘fQ 


Zs70N hy ‘oyeyd[nsoIgy, WNnIpog [VuL1oUu-10eq 


*MOOd-LAWIOd SLSINAHO OLP 


XZ 
eyeqdsoyd jo ssooxe 04} Burqwsi1y { doyey[y ynoyyWA “Burypioq 
0} Surjvoy ‘oyeydsoyd JO SSa0X9 PUL 97R}90" UUNTPOS JO ssao 


-xo [HWM Surxim Aq poywurysy—'(sofLovg) UANTULUINp yw 


‘sasodund IV1I0ddg 
YOOX SYOLOV A ANV SNOILLOATOS GUVANVLG 


*JTWOTUOATLOOD ST TUNTB WOIT JO MOTINOS PI}V.INIWS BV 2 1OPBVOTPUT SV 4] VS 
OTLIOJ B YIM plod OY} UT 9NO por.trwo st sse00Ad-oy} ‘IOATIS JO WOTPBIZT} Of} 
IO} posn st o}eUBAOOTY} PAvpuBs MAYA, “JUST sved ur woes ATISBe ysouL 
ST WOTVAIT} OY} JO PUS OY} FuNorpurt yu pat-poolq oq} Jo souvrvoddy 
Og} pus ‘’OI1p*e y SC 1OPVOTpUT ([BUIE}JUT) OY, “Plow 9d1jy OU UTBPUOD JsnUl 
UWOTNIOS AGATIS PABpUL]S OY} PUL ‘MOT)N[OS oUTTeYy Ye A[JUTYs A10A IO [BIZDOU 


UT pourroyzod st SONS V N jo suvour Aq [Q JO WOIVUT}S® OY — "ALON 


"SON3V a qsuIBse 
uoryvi313 Aq ysnfpe puv ‘ory T 0} JIVS HW og} JO suvD OF 
Io ‘UW 94} JO SUIVIT g YHOGe 9ATOSSIT— "SND Nj (oveueso 
-OIGL (4H 10 Wy) SsuUTTeyTy [euUsou-Toed 


‘Sy “ 991010. = 
10 “. 29600. = 
IOVN WwIS SLE8G00. =e" Wd T 
‘oIyT] T 0} 9[vs ornd aq} eAlossIq—"at}I] Jed surei3 


168.8 ‘OWN yy “PHOTO wmIpoY TeuLIOW-roeq 


"1D WIrIs LESE00. = 
EONSV wei3 996910. = BV WIS 991010. =¢°WOd T 


‘QIUT T 0} OPIUM LAATIS 0} BALOSsTp ‘pormber 
Oq PIO’ JO SSIOKE ULOIJ 9OIJ UOT)NOS B Jr AO S oAzT] [ 0} OFNIIP 
pus ‘poyvoy ApyueS pyow oLjU oyN[Ip Jo sseoxe 4yYSIS Ul SY 
OU} eATOSsSI]—"o.1}T] Jad ‘SQN By suivid 996.91 10 ‘SV sues 


991-01 “ONSV a ‘oVVIJIN[ JOATIC TVUIOU-109q 


*‘NOILVLIdIOGUG AG SISATVNY 


‘YOOd-LAM00d SLSINAHO LIP 


‘Tosy §3y og} ysva pur ‘FON Sy [Biqnou YM oyepdooad ‘[vowlU 
-ourure £[qoojf A19A OYVUL ‘SOLAN SNOIPU PUB F()F JJo [104 ‘SONH 
yt ATppow “19ywaa GYM 9ORI19X9 “EON + EQOCeN ITA 00043 
-qns [volUosIe 9} OSNJ 0} 8} POYJOM LJoyjouy Cootengt 9 


‘E0%sy ‘be 1=0 ‘bez=—10 ‘bo F 


‘OHM pas oyrumorqo1q wmnisseyjod jo 
SS90K9 TTA POAaTossp st FO%sy usyAM “‘MadAXO O]QBILEAT JO SSO] 
guo1vdde oy} uodn spaedep poqjyett Ioqjouy (‘ussung) *F 
‘XNOKIINY Jopun paqtiosop 
st 4021924 YA UOTepIXo Jo poyyom oy, (-so[ssey) *€ 
"919%0q pure [OH UIs wolzeTTI4SIp 
hq ‘ony ‘soto ‘sfojpe ‘syejom wo poyervdes &gésy oy} JO uo4 
-BUIULIOJOp OY} LOJ [NJosn st ssaooid siqy, *UOryNTOS J i yA 
pow} &O%sy oy} pur ‘ssofsNoTOo ST WOTyNTOS oY} [IJUN sIn0q 
euMos Toy Joyem Oind yA poTloq st Egésy (CusNvId) % 
OL 
N 
TIA Sure puv “SOOH*N Jo sseox9 ITM EQ%sy Jo UOIN[OS 
yerned Surxrm Aq poyeuysy (‘1goj) ‘IOI uesry 
*SQ%qg wed £62100. = *O%sV Wes C00. = (aA0qe sv) 
uolNjos %Q%3sV piepurys ¢ WO T “FOS V oy} WIA SB Poulos 
ered st §G%qg om JO UOTPRAIV [BNO IIT, “6 kjZaq2¥ [ensn 
oq} Suieq Ioyworput ayy “4O%1D%y oy} ysUTESB yes Ajsnoraoid 
FQgeq Jo UOTNIOs B YIM poutuUtazap St +Q419°H Jo s890xXe ot} 
pur ‘19}8M ¢° WHO 06 ‘9 PUL (ZT-T “13 “ds) [OH eG 0% TIM poxtur 
u9aq Sey OIG ‘uoIN]Os *O%sV ¢°WO OT 07 Papp SI LO%10° H 
Jo ssooxq “l}] 1 0} dn ope pur ‘pappe [OH Peye1}UEMOO 
¢'ID 0OT IOH WT past|viineu ‘OHPN Ul pedaTossIp ‘(suri 
c) £Q%sy Jo UorNjos B ysUTeSe Jos SI SIT], “Losipjey Wy 
paqeryt} st“(Z1-1 “13 ds) [OH FO oun JOA $4 JO PAI T}-9U0 puw Y}XIS 
-9U0 UseMJoq Suturezuod “FQ%qg jo UOTjNIOs V (“10[Ssoy ) "S* 


*TO1Ivys pus T 


"q9 TUvIS 0900. =e WOT “qoivys pue J 5 TYIM poursozrad 
TONVII} og} puv ‘poppe *OOH*N Jo sseoxe ‘EQO%eN Aq post 
-[vIqNoU SI MOINJoOs oyeyIeyeqT, Caqgoy) I—"AUOWTFAW! 


~®Q2 Ty meiS 1600. = ¢°M9 T 
‘QI}1] Jed smvi3 6.0Z oyeqyd 


-soyg wmipos-unimomMy .OT gmruem piepuyys yy 


N 


‘MO0d-LEHO0d SLSINAHO SIF 


G2LZ 
TOT “L1b “d ap2a uonnjos jernou Ur 19 ‘woded-qore}s pur 


EQ%sy OF Wif44 Jo ‘qoivjs puv oyvqdinsojyy N UAL pozeszty 


N OT 
] poye1oqi] oy} puv ‘Ty 0jUT possed SI 10 e1qg—"OUILOTYD 
OK) =EFTL0. X beg “(Fog )@myay 
‘ORI= FHP. XK plow o1exo pasi][eys£1p 
‘O8D MRIS Ogz0. = plo’ o1[exo AY gO T 
"bez ‘Foges uid 9800. = 


Or 
£00%) wed oso9. = O%) Wes 8z00. = Fou y N ¢*Uld T 
*9}8.1}[J Ol} UL 8} ¥B[B¥xXO Jo ssvoxa oy} Surpuy 


OL 
pus ‘oyvlexXo SB BuTyezdioaad £q 0 ‘oyvuvsavuried N WAS 


O7B/VXO Paysea oq} Jo uw £q pe}yeat}sa st UINTOTVO 
‘CEP d ‘ONIZ 908 ‘ayR/exO cB “OlyBUTULIajep log “TANTUpPBD 
“CANTUBIN PLBpULyS Y9{M POULIOJ 07819, y ayy UL Bur 
“Orval oyeydsoyd oq puv (%o%g mes [L00.='e"mo T $arz] 
Jad surei3 g.¢¢) eyeqdsoyd wnipos jo ssaoxe parnsvout B ust} 
“9303908 LUNIpOS Jo ssa0xe Suippe Aq paaruiajzap AT BOLIYOMANTOA 
oq Avu [OH wor sory UONN[OS Mju BULIg (rnp) °*z% 
"F028  ‘8(F0%) 21g st oyezidtoaad 1g any, 
“FOU Y WTA 001981313 Aq poyeUIlysa o4v[/eXO Jo ssaoxe aq} pur 
‘S800X9 [[BUIS UT poppe st 978[Vxo unIssejod NY ‘uayv3 qud 
qonbie ue puv ‘prow oreo" JO S890X9 OFIvT @ yy dn opeu 
ST UOHNIOS eYT, ‘uoNe1odvas Aq pov Jo ssaoxa qSo[[VUIS aq} 04 
peonpal puv SONH Ul poalossip st ‘dplo[qo£XO SB SaInyx1u 
Wolf poywivdes ysiy ‘[q—(-sqqory puv ln) ‘[gnutsrg 
“UOHN[OS [BUOIVpIXo oY) WoL youTISIp sv sesodind qpuol? 


~ppdioeud 10 worynyos or, SISIUT, "Bg UlvIS $8900.= eM T 


N 
‘aIy] Jed stuvi3 ye.) ‘40%19%y piepurig “pua eq} So}vOIpurL 
pinbiy yuvyeasedns oy ut MOT[ex Jo.oouvivedde ayy, “9 02 
~009 38 ‘oyeuogivo WoL dorZ “eTUOLUUE jo souaseid ut Lozi9% M 
PLVpULIS YIM UoNvIz13 Aq poywuyjse eq Avi Wane g 
“UOTJN[OS OUI[VY[V UT 
So%sy O7VEIYG PUB ‘aST[BVIYNOU 4] es eTT9qooy ppv ‘uoLinyjos prov 
Suoiys ur FQ%g%eyy GAs SIq} 078191} S]Oug Jo soueseid uy *y 
‘Ooo & sv T 7 TIM &O%sy 03v.1913 puv osyes3 
“ROU 9} NTIp ‘UOTyNTos Su014s Ul EQ% Zen TTA J 098.1913 ‘OH. 
JO $890X9 PUB TH YA oyvrmasie xp C‘uosureiqItA\) “9 
"O1ESIOJUT JOU Saop yuasaid Jr qg *(wudns apra) 
1OPBOIpPUT OL1Jey puv oyvuvfoo144-cantuoMMe IM YOR) pu 


*“MO0d-LAMI0d OLSINAHO GIF 


no = 1091. * beg Z(Fos)eumyoq 
NO = GZI-l * OW 
NO wed $900. = UoTNIOS = ¢"W9 T 


N 


ng ond ysurede Avp AIDAD 198 Sl PAVPULYS SILT, “OUTVS TLAs 

MON[OS pov WOLf 10 “*D) oI8—o¥ aprgdins winipos piepurys 
YMA UVOTNIoOs [vovrmouLMY Wo.LF rayeydpatd (Cezuojed) '¥ 

‘g10.110 S9SNBO $}[VS S} 10 vIMOUULE Jo AjyavUb 

SurkiwA ‘Ssuo!y[puoD otBS Jopun NYY aaud ygIM yas st NOM 

Oy], “pus oy} Saad on[q et Jo sourivoddesip oy, “NOM 

piepunys WLM 0FVIyy £(Osg-) OHWY stots go T pur OO 

GeN JO SS90Xa JUSS ppv “pps OLigLU CPM TONNOS OFUL BALI 
‘SGT 10 UZ GA uoryeyidpooid sayy “(aqoy puv soyIrd) "€ 

*TPO1BJS puR 

(nO mviZ ¢900. = eo 1) *£9%9¢*N ; UIA T poyesoqiy ou} 
 SUIULIoJOp puv ‘UOTINTOS plow’ Ul | Y GTM xi (uMmoig) °% 

ND ¢-Te = 2f 99 “pauTUtLa}0p ,,A.T OT} DUB “ION PUB 

919%a,q UL paapossip ‘poysem (qq 10 ‘Iq ‘plow olazLu Jo oouesqe 


Ur) UZ TYLA payydjoad st nO 04} (avmp0T4) 10 $ FOUN x; 


yim urea Aq poonposd ,,0,7 om} SuIUTULIayop pur. ‘Ssooxe UL 
919 %a,q Jo oouesaid ut FOS?H Ut O*n9 oy) Sarspossip “Burysrar 
“9 ,06 MOjAq 9V IBdNS advid YIM WOTNOS 9}¥.1}.1B} OULTBALE 
woy Suryvydposid £q poyeunrysy (-zaeayog) ‘I—"ted don 


‘IO =61IE XK WF 
L0%19° Hf ol TIM SsooxXe 9} SULUTUIoJOp PUB TOTINIOS ,,AJ JO 


N 


ggooxa Surppe Aq oyvUToLYd SB poyeunysy7—* TMANTULOIT A 
"1D 130} SOAIS SItT} $ LopVOTPUT SB SUTA.los queseid Uolt 
or 
N 
JO SSddX9 PPB “F]VS ,,9,J JO Vi} B ITM JULY yuid saoma. $ ©O10,TT 
ayeuniysa 0} FOUN M UM ,,AY SUITALOJop pur ‘1000 ‘Fog*H (SI 
Ul T) aqnTIp JO ¢"to g sdorp UT ppe pue ‘JASSOA POSOTD BUI ODOT 
07 ray ‘beg 2(Fog)Féuyay Jo ss00Xo oS1'] @ ppv pu Fos*H 
YUM aeNphHe t([vusoyxe) youwys + TM WIAs sivodde yun 


ontq on TUN OTN tof opuosie ouypeyre OF pay oFwIq9 


N 


‘(qourwp) quesaid oie eyeio[yo pue aitopqoodAq ‘saprtoyqo 
WOM “1D ce AIGUICAB,, “3099 Jad T = poayose GQ JO ¢ WO Tv 
*sg90Xe Ul SOFF GM oyatorzU (¢"W9 0¢) @ UL gto OT sod 
-odep ‘g°Md OSG 0} SUIBIS 116-1, OA[OSSIP ‘lapmod Surqove|q 


aq} ‘oyeuv{oolyy UPA SW JO Sse0X9 OULUI19}0P put SOonsy 


‘"M00d-LEN00d SLSINAHD OST 


‘ZT (NO)Faq9  WeIs E7E0. = *O%S%eN 
ye™ I ‘qorys puv &o%o%eny - UWA J ded o9vajzy pus 
‘SQO%eN JO SsodxXe 4OSIS ppv SoyNUIUT Moy Vv Jaye SPOSUTZ 
Ssooxo pp¥ ‘IOH Puv TM Gym XI Cayoyy ‘uessuay) *% 

OT 

‘Foun My e 

QUA uoeIz1y pur FOS*H TILA Saryernppor “arog *O*H + 
OHBN 10 %Q2eN YIM (AoUssey) pojoaye oq AvUL UO!Npeyy 
‘FOouNM ‘i TIM poyeayt pus Fost Wy plow epvul ‘poi03|y 


SI Wed yonbi[e uv ‘ainsvau yuaruaauod & 07 dn oyeur ‘qsTyor{q 
somiodeq uolzezidioaid [Hun FOsay Suippe puw OYRN Wit 
Zuipiog Aq opruvAd011aJ 0} DONpay ‘[—*OPlUBAOTIII 7 
‘beg (NO)A?M = 110-1 X bug “@(FOs)*uyor 
bee “(NO)9GIM = 1PS-4 X Od 
OT 


‘bee 8CNO) AP wes 7zF0- = FOUN N Ud T 
OL 


IOUNN N (IM Woes} Aq (uavpy 9d) payeurtysa aq 
uvo OPIUBADOAIIT * °° “(yp 'd ‘AaIMOTHD ap2r) ajvuM01Y9 


pue ONSV a 
AWSys spew NOH Jo suoynjos oynjiq ‘CaqvyletA) “PF 
‘NOM Wid ece7E00. = UOdT;NTOS T ar ¢ Wd [ 


N 


YIM poywayy oq Ava OFT YUM oulpey[e 


NOM Weis ZOE1O. = 
AT 


NOH wei8 7900. = NO wei 7600. = uornyos Sy Nee 
"JUI} MOVIL JO 


ouvuvated [jun J Os YIM a}vigty, (‘sIjay puv sop10g) *¢ 


N 
"NON wei3 16900. = NO Weis 9700. 
= WO T ‘ory sod smvis yeg.et “1O8H pivpuryg ‘vIuOdl 
-ule Jo oouaseid ul 4]93H YUM Suneyy Ag (‘Avauvy) *% 
"NOM 
qued Jed [ = SV pa: eld T uoyy ‘stsA[vae Io} NOY [vos19ul 


N 


-W0d TABIS E.T OAOSSI. *AIPIqany Jo oouvavedde Aq UMOUY 
Sujeq pue oq} ‘pouoy st NOSV ‘NOM ‘UoHN[os ouleyx[e Ut 


SON By Aa wyeny sg (CSiqai]) ‘I—"SepruvépH 


*“MOOd-LAWIOd SLSIAAHHO IGP 


*& oH 
qa Fouyry Jo ssooxe sforjsop puv plod oy} UT sesrprxo prosavy 


*OO7UN TITM OU]TeY]V opeUl puv ‘qIIv9 OUI[VY]V 10 I[Vy]e Jo 


P OL 
oq SNUL POH ‘aprpor 07 poppe st FOU N (‘adlujoy) *¢ 
Or 


"EQeQtUN N 


YIM O7BIYT] PUB “199VM TIM SVM SOIIOJOIOTYO [ITM 10B14Xo 
Noy T 1aye {plow o1e08 Jo soussald Url “OF FEYIIM T 9} e10QT] 
*q}0q 410 ‘aplmoiq 10 oployyo Jo voussoid uy (*400D) *% 


‘qoivys pus &Q%s%en fe 
YUM OITNSIP Ul T 9dIF 07R19T) puV ‘Py Barureyu0o AAI 
-OJUT WUNTB UOIT PUB TOH WIA soprpor [ysiq ‘1—"*eUTpoT 


NY Weis geg9. = plow oljvxo N emo tT ‘Fou i 


TIM Torey} Aq smoy FZ 199JV 4JaT Plow Ol]VxXo OY} OUJUIIOZop 
puv ‘plow olexo N podnsvour qyia *[ony xIW—*PIOD 


*(jo1904[3 TaAviS 9400. = gO 1) FOUN Y < TAA 
oqvaqyyy puv ‘Fog? py oynpIp ur aApossip ‘9ze}!d1De1d Ys ‘prow 
O1yeo" JO aotiasoid Ul F]OvD YIM o7RIIdIO0Id puB oyv14]y Peyooo 
JO ¢' WO NOF O4V4 ‘1091 ‘e"M9 GTg 0} 1oz¥M JOY GBM dn oyeu ‘oq 
ayy ‘FOSF"N WIA AMO[OO Use19 Io yalorA AoIysap ‘IMoY T 10} 
110q xP OUIN HY JO UOIyNTOS pazvinges Jo Sseoxe pus OHH survais 
ZI-OL PPB ‘g"Wd OOF °O 0} 99R191G OIN[IP “Go 10919 “plow TM 
esodmoseq, «=*(paimmbor sinoy OT 6} 9 WO1Z) 10}BA ¢*UO GZ pur 
OH o1nd sureis F YIM 4By sus OL AJJUodvs :syrf 10g 


# Ol 
OUINS N 
0} FOUN UWA UoNepIxQ CueTY ‘H “V¥)—‘TOTe0ATH 
"NOS Wield CPI00- 
=, TI Soryy sod mid cyez.9 be ¢ ‘Fognyo paepuryg 
*10)BOIPUL [vUIN}X9 Sv posn (0Z UIT) UOIyNTos 9(NO)eAqr Hy WIM 
sivedd¥ uol}ye10[0OO UMOIG ¥ [IJUN papps FOSND piepuris pue 
‘paqiog ‘(g.T “13 ds) uoryntos °OSHEN UII pextur st (eqopyT 
pave souivg) Y}1va OUI[VY[V 10 1jvy[e Jo oyBVUBADOITY 


“SI n9)9 Faq = 89.1 X beg ‘%(FOS)¢myay 
61(ND)9 M%0q = 88-9 X OF 


S1(NO)9M%0,q UAeIs EZE0. = ed T ‘FQ%G%eN 


Y}IA UOT} .I}TY PUL VO TIM WOTyeydreId ‘prow oI] exo 


or 
N 
"M00d-LEW00d SLSINAHO GOV 


*‘ZOuNW = 9169+ X bez ‘FO*%O*H 
éouW = TII- X - 
OUW = 1160. X beg %(Fog)*uyeg 
COUN = 89LL. X OF 
OUN = s6e89. X a 
uN = I6F- X of 


*pozUr} st prnbiy guvzeaiodns 04} [1}UN suoTyNIoOs TerynoU 


OL 
Ul ‘OD 908 ‘9 9e! FOUN — qiM uonen Ag (‘pavkny) °z 


N 
‘uJ 91 JO oinsvour 
@ SI pasip]xo ,,2,J OY} Us ,,a7 JO’ssooxod UMOUY B JO VOU 
“said ul “Quy 94} JO WONNTOSsip pus 4]eS OUIZ 10 I[wS OILIAT 
v jo ooussaid UL Ag 10 [9 puv SQODND Aq ‘uoINIos [OY BV Woy 
Su. sv uoryeyidpeid Aq ‘(uosulyjeg) ‘I—"SSOoUBSUBYT 


‘dd = £92- X berg %(Fog)tmyoq 
dd = 918-1 X a4 
Qd Wield ZEOT. = pov oipexo N ga T 
OT 
N 


‘UOTNIOS ,d,] PALPUVIS FIA UOIyrIZ[Y 191Z" ssIOxO 
euTmIajop pur *40%19%y pavpuyys Jo ssdoxa ppv 0} 10919q SI IT 
FOUNM WWM pautttojep sf jag Jo sseoxa ou} SiOH UWA 
plov uoTNyos ,,aA7 JO JUNOWY UMOUY UT oyepd1oeI1d Surajossip 
puv ‘Suysea ‘ayvutorgo sv Sunvydpoid Aq (‘zivmyog) °% 

*SSOOX9 O1]} SULULULLaJop puR plow oI[RxXO 
N jo ssooxo qirm Suryezidiooid Ag (yedmeyy) ‘I—"*pBve'T 
"EQSSF BN IpUB STOUS QITM DOTzeI1717 o1v spoqjeut 19qIO “(STP 'd 
apie) Foun Jo 49%.19% 4 a qyIM poyeUlyysy—* WOIT 
ary 


*9IF ‘d apra ‘qorvys puv &Q%o@eny N q [ 9019 
*sivoddesip 4uly on{q oy} Surisnvo [ oly 94) TWUN FONSW 


YWM yovol you op Aoq} osuvdeq ‘atoJia}UL Jou Op soprutoiq 


PUB SOPOTYD  ‘LoxvoIpul sv oppor Youvjs puv *ONSV a 


N 
YIM PI}VI}1} St OpIpol Surarejuoo pinbiy eqy, Cruvstq) “> 
‘I weld 2710. = 


Qd MRIs ZE0L0e = FOUN & eu 1 


FOUN - es WIT ‘FO%geen at TIM Javed yonbi[v Jo 1019R1}19 


N N 


Aq poutuisojap Fou y JO sse0xa pur 69[91 98 0} paMo[[R ‘aInsvour 
UMOUY 0} poyny{p st uorynyos $ yurd st pmnbry yuezeusedns [Wun 


*MOOd-LAWI0d SLSINGHO Sor 


‘SIOH = V169- % 6 
B= Pig. X beg'%(Fos)*myod 
Z193H = 86e8-F X OF 
BEL == 8649-6 % of 
L0%19° 3 mvis 76400: = 
FOID ww BPEEOD. = 
[OST Weis 1120+ = 
Q0°SH Wess 8020. = 


(BT wV13 00ZO- = UOIWNIOS 4, ¢'U1d T 


N 


“gutsy oeytdiooid pot yuoUvU 
OT 


N 


v oyut Avsse Jopun 4]Q8H JO UoHNTOS eu} uUnYy ‘IM i SIqy 


Buryjos Joy pattnbor st oryNTos puoses oy, “3H wmeis 10. 
=_eWOT “TORN SuBIs OF TIT O.FtT 1 0} eAjossiqy ‘a}t[ od 


erod v Tun Sus WIA ‘TH ay} JO ouNjOA poinsveul 


guei3 1e¢-e1 = %103H Oh 93H weis Scel0. = Sy ‘wei 


N 
10. =e" T ‘APT jad suivid Z.E8 ‘IM I (‘auuosiog) ‘P 
ot 
‘qorvys pue &OQ%S°eN ye 
pouTutieyep uoyiod yonbrye uv uy JT Jo sseoxXe oy} puv ‘du epvut 


ot 


N 
ayeyidiooid 943 ‘OSH Se payeyidyooid st 3H (‘jedmoy) *€ 

* BFL eq} Jo oinsvot 
v st pasipIxo ,97 WL “WA Se Buayeurat ef oUlMLe}0p 


0} fOUNM a YIM pozesyty uorjiod yonbye ue pue ‘pale y 


gInyxXtu eq} ‘T — Jo sseoxe pue TY Ii uayrys pus ‘poysvar 


‘dn opvut sf WorNjos oy} + ov St 103°H poyeytdoeid oy} 
JUN penuNuoo Suryegs ej} puv ‘poppe oiv FOS*H + 108N 
‘Sg]NUIUL OTMOS IOJ UsyvYyS |]oM Buroq 1013V ‘“PePP? OHYN 
jo sseoxo Wey} pus ‘beg ‘2(Fog)*myod THM poxitd St “oy 
1) e015 ‘FONH JO eouesqe Ut ‘uorjnjos Ul oH (1qOJ) °S 
*10}LOIPUL V}VULOIGS PUB SONSV = 
[ILM POUTMIE} OP [DVN JO 8800X9 Of} pur ‘paysea pur Jo polo Y 
ayeydroor1d 9} ‘plod 94} UL Poppe St MOIyN]OS [OV = jo ssv0xe 
“3H sv queseid [Te Suleq [vyom oL *t— AINOIOTL 


"M00d-LEMN0d SLSIAGH. VGV 


‘CONN Weld cZFO.="ONVN Wed o¢eo. = Fou " (UD T 
“PIOB OF] BXO = qy1M Fou, y Jo sseoxa 


N 
eulULIO}Op pur ‘[Ioq ‘FouW y = jo ssooxe UMOUY u9g3 ‘FOS* A 


N 
paynitp sdoip ¢ ppe ‘yurd qyun doap 4q dorp Foun y ~ ppe 
(Q0€ ©} 1) 10}8M plod UL eATOSSIT (JON pur ynoruury *% 
‘T poyesogi] Buywunysa pus ‘FOg47y 
TEM popyepnppor uolnjos Jy 0} s4IU ‘MO daly JO IUasqE 
ur ‘Suippe Aq (puowA(y pu uvysund) ‘I—’SOFIA4I AT 
‘O°N=F1ZE.X 
fONM = 8109. X ‘“ 
€ONH = 0818. X aq 
SONN =I110I-X “ 
“0°N =0Fs0- X prow N 
“SONVN Weis cogeo0. = FON Y ‘med 17900. = 202nN 
‘cviS 11700. = ®O4N ‘weIS 101100. =ON ‘ued EFELOO. 
= "UU 091 puB “OD 0118 ON ¢' WO [ ‘leyoUIOI}IU 94} UL “9 
“payeiqny puw SON H 0} pastpixo 10 
poeINsvotl 19q}19 PUL PIA[OAS SI ON UIT ‘sozvI}IU YY UOT} 
“NOS UL S}[BS ,,2J UIMIEq UOTJVveI oq} AG CBursoyyog) *¢ 
‘SONH = G18. X posiprxo ag “4Q%1DFy a UAX Pozwszt} ST 
SUIUIVUMAL AY WT, “(sntueselq-aznojeag) 2909.10 F Jo e1oyds 
-OUW}V UT, AJ SSCOXO PUL INH YA o}vj1U 943 Suey AG “FP 
"U01381913 AQ PozeUIT}se SI puv *19A0 
S[MsIp pue poursoy si SF7N uoqm ‘az + oy PUB UOLyNIOS Bpos 
dYSNVO WQIM SuTjvoy Ag (ynN0dI1BH WOUID A puvBeZNyS) *¢ 
“TTVYTB 
PIvVpUuBIS TIM 99VIY[G plow 93vI41} pur ‘CAoUNayUT,T) dIMssoid 
peonpal Jopun o[qviojaid Fost YIIM ova} et} [SIC *Z% 
‘plo’ pavpurys 
WII poyesiiy St ory “&OD%,J outo0eq Q YIM pazusy 
SOWWIPIU oUlVALTy Cyeqy ‘ovssny Avy) I1—*SeZBVAIGINT 
"IN = 06112 X SV JO 
‘FOSIN 10 Sy ysurede ‘IN ornd qsureSe NOM ey7 30g = ‘pInbiy 
OY} Sivoo Coip 4Svy oy} JUN IN OF OJUT UNA SI SIG], *e1j] 
tod stivis ¢Z 0} 32 NOM Plvpuyjg “NOM Jo sseoxo ysoqySyys 
oud [IM sivoddestp AzIpIqing oy} ‘NOM WIA "O 90% AoTaq 
poyeiyn st ‘{~sy popuodsns o19}1] B 109ROIpUT SB Sururejuoe 
‘IN JO WOI]N[OS [vovTUOLUTIL UB UsT A, (‘aL00])—*[O3OL NT 


“M00d-LAM00d SLSINAHO COP 


“Or’Ur 092 
eaoqe ‘war of A10a9 soy y“ ppe puv “ur'ut 09) MoTeq ornssoad 
PAAOBGO jo *UL"UE OT A10A0 105 WUINOO sty} UT onTeA Jo WV“ yonpoT »* 











L0- 19-9 
— €F-G 0-08 L0- 89-9 
€)- Cf.g G-6% L0- CL-9 
€0- SF-G 0-64 L0- 28-9 
€0- 19-¢ G-83 L0- 68-9 
€0- $9-G 0.82 80- 96-9 
€0- 16. C-1Z 80- 0-2 
€0- 09-9 0-143 80- ZI-L 
$0- $9-G ¢.9% 80- 02-2 
$0. 89-G 0-93 80- 82-2) 
¥0- L-G ¢.cZ 80- 98-4 
F0- 91.¢ 0-2 80- FF-L 
F0- 08-G C.F 80- oS-h 
P0- F8-G 0-4Z 80- 09-1 
co. 68-G C-£% 80- 89-2 
co. ¥6-G 0-&% 60- LLL 
co. 66-¢ C-33 60- 98-4 
GQ. 0-9 0-33 60- c6-L 
90- OL-9 ¢-1Z 60- F0-8 
90- 91-9 0-12 60- €1-8 
90.. Go-9 C.0Z 60- S-8 
90- 82-9 0-02 60- Té-8 
90- FE-9 c-61 60. 0F-8 
90- OF-9 0-61 60- 67-8 
10- L¥-9 ¢.8T 60- 8¢-8 
10- $9.9 0-8IT || OT. 89-8 

%UL'UE O9L | 4 TK'UE 09 

‘0G “0 0 "Do er a 0.0 


1oy ‘YIq | ‘emypsed | 


Loy ‘yIq | ‘oxy red ‘duro y, 
| (‘wesAXxOQ g“U1D| 


wasAxO ¢ ‘Wd 





AMO 
Fe A oe Bee OO oe | 


IDINDOM- FANAR COHAN 
ane At 


. . . . 


onwmono 1 On S10 





(‘yun'T pte 900s03]) 


"C. (0S-o$ UTLVM GUTIMISIQ: Ad GIATOSSIG NAOAXO 


*“MOOd-LEMI0d SSLSINGHO 


967 


yov 0} YUosoId Bateq ppov suosqiu ap}4iy B ‘Py Woy T oysaqiy 
0} I9]BM BUI PdA[Oss[p UISAXO daly ayy asneg (‘qsaIq]) *z% 
‘UdDAXO OY} JO JINSBOTT B ST (¢*UO OL ABS) JUNOTIY puodas 
oT] 0} poppe yUNOUWIL.SIqy, ‘astLojooep 03 poambor oyqd{ns 
-odd4q jo yunowv (7431s) 043 ppe $savodde jury onjq yueu 
-vurtod Tun ‘pabsamgns gurod y2ium sqny AreyIdeo vw ySno144 
A[YOMbH sty} Zurppe ‘aoryeuruiexd JopuN 19}VA 9G} YITM 0} B.1919 
‘(¢'uo OT Avs) 9}1ydjnsodfyq Jo ssaoxe ppv { ssaoxe ysazqSIs 
SBuIPTOAB ‘gins00 MOTs OF ONT WOIZ oBuvYo oy} TIVUN (199eA\ 
PT [IJSTP po} R.19v JSULBSB Postpavpuy}s) a91qd;nsodAq ppv faovds 
9[3}0q puv 1OyVA WOJJ () Todxo 0} SaynulUT 99.143 IOJ yof sug 
A19A B YSN0.1g} usso1pAy ssvd { UOTPNTOS OSTpuUr gud EF pUR UOTZ 
~VUITUBXO IepUN 19}8M OT} JO g°WO OZ 91}10q [[ BUNS B UT DORI G 
: SMOT[OJ Sv SngvIedde jwpods v ul pouojazad sg] UONeIYY OTL, 
‘ayiydjnsod£y pavpurys gtd g *d a1INbDal ¢* Wd 07 
Tun eynyIp “ayy ‘e]}0q UOT[VS-j[vy ew UL sUTULIvO OFIp 
“Ul SUIVIZ 00Z OYeYS—"MOTIN[OG SUIUIIBvO-OSIpuy 
‘PUBS 0} POMOTTL 
puv poroddoys s2]330q a3 pu ‘papiooa1 ‘um ur oInsseid 
OJIMOIvG PUB 19}VM JO “O, sINyelodu19, oY} ‘Uese usyHeYs 
puUv S9]}}0q 94} UadA\}oq PEPIAIP Ud} Sf 1oRVM OY, *19q90 
24} OJUL SuUBoap usyy‘a[3}0q suo dn Sutyy Aq pomMoual st 
JIB oY} ‘SoyNUIUL ¢ IOJ Je yUaquINOUTIedns 904} YIM UsayeYsS 
pus 1ozVM pat [iysip ATYSetf TIA PITY JIVY eLv sap330q uo]]vs 
“JIPH —"T94VM PeTIYSId peyesey paxrepuyyg 
*IO}VA 
dvy AIVUIPIO ¢°WD 001 03VI91) 0} patmnbaa ore gM ¢ TUN 
IV YPM JowJUOD ONpuUN ploav Oy suOT]NKOVId YIIM paiNyIp 
oq JSNUL pu ‘UOINIOS YOO}S VST DAOGV IY], *2]}}9S 0} MOTTE 
pus 9]})0q dn [Ty ‘ssaoxe UI OUI] JO YIU ppv *19}yVM ITM poy 
VY O]}}0q Uo][eS-j[vy Oyu, yUBOOp ‘d]}70S 0} A\OT[@ ‘soynUTUT 
GT 109J8 Ulvse oyegs ‘dey 1apuN ]ood ‘so]nuIUI g oyeYsS S109BM 
TIM 97190q [Ig A[rwou ‘9]}}0q ¢'WlO-00G B UT ysnp oUIzZ poos 
SUIVIZ OG YIM VONpat FOG YILM 9}VINYRS PUB ‘19IVA ¢° WD YSZ 
UI SOSHBN stwuvis ¢ZT safossiq—"7OG2BN PLVpUBG 
‘10JVOIPUT SB OUTULIVO OSIPUl poonpar qIIM ‘FQQ%eN ‘aziydjns 
-odfq WNIpos pilvpuvys [ITM payeuyyse oq*euRo,1ajVM UT ued 
-AxQ (‘qun’] puv soosoy ‘1oB10quezynqog) "I —"WesSAXO 
‘NZ + 00 + SOF HN)OO = *0%N + %(2HN)O02) “OH®N 
ys FQOD JO [vAOUa 10}j8 poINsvOUL NY oy} puv ‘1oJOMIOIZIU 
RW IO 9QN} pUV[YyUvIq-WInIV B Ul ynO poaldivo Sst gueMIEdxa 
ey} ‘(¢ UIT) prow olunydins pur vain YIM PEexXIM sf O}1I9TU 
v usyA paajoas N oy} Surimsvou Ag (‘puvpyuely ‘q) “s 


*MOOd-LAMN0d SLSIWAHO LGD 


-m0o ut 20% q Buyywurysa 104 ‘Sayjviyt} pus Suistprvpurys Uy 
stop puoo WostuNn setinbat sso00id oy, “3UI} UMOIG FOSS B 
SMOYS OPLOIPUT ([VUAe}xX9) oq} [HUN UTNyUVAN pivpuvys YIM 
poywVAIT PUB *D 916 OF Payot ‘e"Wd Og “9 OF PagNiIp pus ‘prov 
o1jaov ILM postyedjnou ‘poppe vimourue (96. "13 ‘ds) *yuao tad 
OT Jo ¢'WO T pu “WOL}N|OS snoaube oyur yqZnoaq st 2O%d OL, 
I NO)OAP HM JO WOLnyos poirdoid Ajyse1y—"LOPVOTPUT 
‘pasn Sf oyv.j{u UNTaBIn WeqAr 
pormber ATU “ABT T 0} Plow O10" [woes ¢ Wd OG WALA 
SUVS NOT CATOSSI(] —°OFBJOOVWY WUIpOS JO UOT4N[LOG 
. ‘oq Wvis [. =¢" Wd 0G 
‘arnt T 01 POd* HY ‘gynqdsoqd oissejod orupsyip Jo sued 
€8.g IApOssIg—"WOTFNLOG eyeydsoyd prepueys 
| "19)JCT OY} JO gd 0G 
= -'M9 0% [1}UN pajniip pue ‘geydsoyd pavpurys oy} ysUlesB 
payeijt} UIy) St UOLNJOs OTT, “WL TOF dn oye pure ‘ple 
O1}90¥ [BIOV[S gM YG ‘O ppv “loyV UT OPEI}TU JO oyeyooe UNI 
-vin staeis ce ‘o aAjossIg “FOd Weis 9900. = £0%q wviZ 
coo. =e wo 1—"UOTYNTOSY wUnNTuUes sy) pxrepueys 
‘UOIJN]OS WNLUVIN plvpULys JO SUBOTE 4£q 80%a*n 
sv uolye}tdioerd Sg ("u0zng) ‘[—"proy oroydsoud 
“COST oy} UL {ques 
uaSfkxo 04) SI payesoqt[ OG JO oMINIOA OT, “uoryIsoduL0sep 230UL 
-o1d 0} pasn Butaq (bex *£Q%op) aprxoied 4]vq0o JO "SUL Ma} B 
‘JaJoMOLJIU 9G} UL peAvsse ST (qququo.y) oprxo1ed wurpog 
2Q 6p g'wd T Sq payesoq!| O JO UINJOA Ot} = 
OL = FOUNZY e'Wo T “FO4%H JO e Wd S Zuisn (a.1}1] Jed suei3 
6z9.Z) FOULS WEA uorrsqy Aq Jo +O WeIs 9100. = 60°H 


: I 
ures 1100. = ®O%S°eN 7 g'Wld T $FOStH JO Sso0xX9 d510] 


@ pus [TY YM poxiu Ss! eprxored oq} UsyA poyesoqi[ T ed} 
Suiyerj13 Aq podesse st aprxo1ad uesoipsH (‘q3ezSuly) “S 
‘gv [vod Jo o1eqdsow 


-ye ue ul snyeredde erads v UT INO Petite St UO1}V1}1} ODL 
"mvs ¢Z000- =< M9 T 
aayt] red stuess ¢1.1 &O%g2eN prvpurys CF) 
‘poivdeid A[qsely Yoivys IVI} (e) 
*syied € ee ee ee ee ee Id}e AA 
qed Tots te ots et FOSeH OINg (Z) 
¢° WO OOT ee ee ee ee ee 1998 AA 
sueis 0Z ee ee ee ee ee ee 1M 
wmeis G. ee ee ee ee ee CONPN (1) 


—:o1e pormbol 
suOIjNTOS OY, ‘TH ey} pus WeSkXO VY} UIIMJIq JIBS B SB 


*$00d-LAM00d SLSINGHI SSP 


g990xK9 IRIs Jo souaseid ut ‘anq] jod Sy wmr13 T ‘uonyos 
JOALIS B JSUIVSE 91VIZ} ‘TOJWAL ML DATOSSTP ‘mmoy tT sey 
potoddoys B Ul 4soDIp “TaiBA Jo sdoip g 10 9 puv yorrys Suva 
GI WM T stuvas Z qNY—"OPTPOT Yorsys prepueys 
‘aptpor Pouwys WIA uoyeayy Sq CPP puv yurstq) *€ 
‘(LTP aed aprr) 1oywoIpul 


OT 
q{v’s OL10J B PUL SNOM py WA TOW fq (prvqioA) *% 
“(LTP oBvd ap2a) WoTNIOS oUT[VA|B ATYSYS IO [B1yNeu Ur 10Fv9 


-rput Fo19* y pue OPN yy uopesyy Ag ‘I—"LOATTS 


*89%q ‘quod red 1 = ayeqidroaid oy Aq pasiyRaqneu T[VyTe 
Jog MOT ‘uleyeyydjousyd puv plow pivpusys ot} UIIM YORq 
POIIF} PUY []VY]e Prvpurys 9} JO SsddxXe porNsBout @ UI paalos 
-sIp tay} ‘payseas pue Joded ][vUls B YSnoiqi JO patay[y st ey 
-1d1oaid oq} SoyNUI AF BV IOV ‘pormbat Jf ¢"W9 ¢ YRINOF 
UdAd IO PlIGY BAG POMoTTOJ ‘pastMbat JL pappv st ayepq Ajour 
TWINTTOUIULY ¢°THO ¢ PUODS B OPNUTUL V INO’ 107FB $ Sutras qa 
ATMOJS Ul UNI ayepqA]OUL UWINTUOULMY ¢°UI9 G ‘peaoular Aury 
9} ‘poTog ‘Wd G9 “DO 0} PoIN[IP o.1NzxXTU oy} ‘pappr uoTyNLOS 
EON PHN polvanyes Jo gto OT pur (7.1 ‘43 *ds) €ONH Joe WG 
‘c10} 0} SuISoq, 7B} Idiooad JWQUN poppe OHMV ‘Jayvoq][vuUs v 
OJUL PAINSLOUT g*Md GZ PUB fg WUD OGG OF dn opett ‘plow o11j1u UL 
UOIJNOS OUT yYSnosq st (TV 1o9q you “ox “Rg “yy ‘BN ‘ULVy JO) 
ayeydsoyd or} Jo TRIS T ‘aprxoipaq munissvjod aq} 03 “g"o T 
= ¢'wo T ‘spuodse1109 PIOW olTAnYAa[N,G prvpuezys 
‘aIT] T 03 ZOO Wory 901 OHMN e710 
1.ez8 oINTIG—"OpTxorpsH UNIsSsBVzod PLVpUsys 
‘Bunn Ip 
e1ojoq ppe pus vITOUITAIY ofp] B UL DALOSSIp ‘suIIoy ojvqiTd1o 
-aid @ JT ‘oLlIT T 0} ojntip “(Aue }1) oyeq1droeid Woy JUROEP 
‘sInoy sUTOS PUKIS 0} ALOT[B ‘1oyVM ¢'MD 001 9 Ul smvi3S 06 
galossiq, — “MOTFNLOG eyepqA[ORL wWntmomuy 
‘I[RY]e pur plow prepueys 
TIM ywqidrooid pogsea oy} Jo WoHeiin pus ‘ayepqApoutoyd 
-soyd uintuomumr st uoryeydpoid Ag (-uoj}1eqtued) °% 
THUMITBAN. YJLM OPLUL WOT}BAGT} ETF PUT “poppe 
oyrjooe uwInIpos “FONH Ul prsfossip “pogo DISIUBVUL-O1PD 
ogy Aq payeydyooid ysiy St £o%q oy} ‘aydares oy} UL ISIXo TY 
pure a,j clog A, “ojduars jo Weis | Wo Surysiom usqa 8O%q Sup 
*7U90 Jed‘ [ = ¢° WO T JV} OS OPVUT ST ssoo0id s1q} Io} WanaRIn 
UT, “O06 3 poysuy UoNB.1} oF PUL ‘pjoo oy} Ul poppr 
41 Jo []B ApAvou puv ‘plow o13808 UL PoATOSSTP 8Q%q Pvp ysuleDr 
ATeolApOUULAvAS postplepuvyzs Ss} van}UvANL aq} BO GLA WOLyeUlG 


*MO0d-LIM00d ,SLSINAHO 66P 


"S®H 013 Jo 
ainsveul v St FQ%sV Jo ssoy yuorvdde ony ‘EO%sy JO ssooxea oy} 
euTULLeJop ‘Pg2%sy Yo Ja} 1Y ‘UoNN{OS &O%sy Jo ssaoxe 0} er duies 
oy PPV CiqoW) ‘1 —‘Uueso0rpAH poqjornyding 

"SOg Wv1Z OF0. = 2 OvqN eu T 

‘YO pstlozg 
wor}A0d [[vUIS B UT s.1N990 UOTWeyIdloaad O.10UR OU [UN uOIyNTOS 
prow ay STOvqN gym Buiqv.iq14 Ag (g) *Mopjak Burcaosaq pynbry 
quvjeusodns Aq UMOUY Bujoq pus oy} ‘eyeuorgo uNIsseyod 
PAVPUBIS UPA SS9ox9 OY} JO UOIZBWUI}Sa puv *Z]ORq JO ssaoxe 
Gta woryey|dpooid Aq Uoynjos peaqnon ur sayeydng (z) *107891p 
“UI 88 odUvL0-[AYJOUI PUL ITVH|v pLvpurys YIM Uw £q plow 
aay ONL (1) -"sezeyding puve,pIoW ormyding 


OL 
‘Og WIZ ZE00. =] hj 28D TE “youms pure 
SO%2eN i (PIAA Youd 99¥.1}1) Uo!OVeL oY} 10730 pu ‘poyntipun 


AT 
I jy J0 8s00xe Umouy 03 (qinq v Uy paystem %Qg pmnbit Jt) 


e[duivs ppy *(Aoivayg puv saj1n)—" plow snoanydtng 
“UOTPIO}ON UMOIG OU Sast3 STG} UIA PayoRer 
Suleq pua oy} ‘ayeydyns joxolu st 10yworput (jeus0}xa) on 
‘SSCPHN) weld $E00. = 92 
TSS00-=GeeN WIS 6f00. =g WRIT 9100. = WD T “al}ITT 
0} 9IN[Ip puv OHUY YM ojvinjesiodns OH ur uz eind 
SUIVIS §G%.g OAlOSSIG—"OPILO[YQ OUIZ parvpuvig 
“UOTJN[OS OUIZ B 
GUM pezeizy oq Avra oprydins oureypy—‘soptyding 
‘OIG ‘d “JT X Woroeg ap74 —"TVSNG 
‘ayeyidrooid 
JO d0v1} v@ OATS (o1qTT 10d wieiS [) UoNNIos JOATIs [eulloap 
puv [BS [VULLDep YIoq UsayM yutod [eIyNeU ey] SI UOT}OVeL 
9} JO pUs of, “UOI4N]OS 4[vS |BWIOSp oy} YHA Ystug pur ‘sv 
ot} [18 A[avou 9yey1d1oo1d 03 uoTyNIOs y][vs prvpuUE}s ppe ‘pyoe 
OL UL WVIS [T URYy} 91OUL 9191, B@ Sururezuoo AyyWUeNb & 
9Al[OSSIp ‘UMOUY Aloyviuixoidde Suraq Aop{e Jo uontsodm0g 
‘al}IT [ 0} UOTINIOS [OPN Prep 
“UBS JO ¢°' WHS NOT O)NTIq—"UOTFNTOSY TOVN [BUMtoed 
‘aip] Jed [OVN oind surviS cFIF-C—TOBN Prlepusyg 
"TOCN WWM vow Ag (ovssn'y-AB4y) “F 
“UOI}ZR.LO[OO ONT 9} UdHvIM 0} YSnous 
poynyip oq ysntm Avsse sopun pinbit “uosaid wo Jy “4u4 
eniq @ Jo souvivedde oyy Aq UMOUY St UOTVI}} 043 Jo pug 
‘SV Wes 10. = uoNNos “Sy ¢°WO OT = UOI4N[OS eprpo} 
qoleys go OG 113UNn oynTIp ‘FQO8D poywiidwetd sand Jo 


*MOOd-LAWIOd SLSINGHO NET 


ol 0€ 
‘plow OI]exo N qsuiv3e yos Fouyy N 
a1¥ polmbel suonnyjog 
*(ulaUey YAvq Yvo) plow oruury-1o1onb taeiZ eeezg0. = 
*(UIUUB} JOU ][VS) plov D1UUy-O][e5 JO BIZ LCTFO. = 
plow Oljvxo Jo wRIs £9.0 
A) 


(Q—0) €-9 _ 

(plow O1exO Jo SU119} Ul) Ulu} Jo % Ud} ‘puooas oy} UI 

FOUL M JO ¢' Wo at} Q pur ‘uolzelz1} ySIG Ul palinbos POU Y JO 

¢'Uld oY} D “plov o1]VxXO f ¢'W0 OT oj pormmbar FOupy y Jo ¢*a0 

UI OUWIN[O’ = 9 4] pUv pasn Useq oA 0} ABSSe JOopUN sdUe}S 
0€ 

-qns Jo suiwiS ot Suisoddng ‘fous y N TIA 9781343 pur 


‘WO NOT 0} OINITP ‘199TY ‘oNLYS “(2 IyNSfosory) Uyowy 91991] 
vw ul mys “(ory tod Fog¢F payeizU90M0D g' Wd NE SuTUreyM0D) 
UOIJNJOS JOVN poyeinyes "WO OG ppe ‘oyvys puv ysey Ap ut 
UOMN[OS UNeIES gwd CZ DITA (JUN) UOIN[OS UITUBI gO OS 
XIJX “UluUe} JO [VAOMaL 1a}Je pINbI] [VULSI10 9} Jo ¢*W9 OS UL 
Pa}VMITs9 JXoU SI UIUUL} ULY}) 10q}O 199}VOI VIQeSIPIXO OTT, 
*"MOTJN[OS [VULSIIO 9Y} UI 10}}VUL 9]QeSIP!IXO [B}O} Eq} 1oJ pormMb 


0€ 
-o1 FOULS 82478 sousraytp oy) ‘FOUNM yy OU} TTA poywsyiy 
ATsnoiaeid useq Suravy ourwmairo o3rpul ey, “pinbry Jo saspa 
av suvadde yury yard gure @ [UN SuLlys yy ATMOS AJGA UI 
uni *OUNy = pu ‘pappt WOT}NIOS UIUUL} 9} JO ¢°W9 g UAT} 


PUL ‘YSIP OPITM BV UT 19} BAi o° THO OGY *D YIM POXIU GIL g°M9 OT 
COL-T) "OS@H ONITIP ‘e"W9 OZ ‘UOTJNIOS SUTULIV OSTPUT *10zBA 
jo sontjuenb pazvodad YIM pa]log ev vo} SUVS OT “OTP 1 04 
poyNIIp pue ‘poyooo ‘1n0Y Uv j[BY of 19)vAi YIM Po][Oq ST eoUv}s 
-qns 04} Jo suUIBIZ OZ OF OL “(IBq}JUeMOT) PIOW OrUUBy, 
‘sivoddver 1n0]0o 


lun [| aE puv yoivys Surippe ‘sivaddesip J Jo Imojoo [jun 


ool 
Joye poyomnydins & WIA WONNTOS J N Suze} Ag ‘€ 


“Sty wV1S 1100. = 
OT it OT 
FOUN yy eT “SoH AT = A 99 $OUNM yy 
TIA 0FVI}I} PUB FICS OJLIOJ v OPUT GH ONISseq CIO) *Z 
“9@H weIZ ¢¢z00. = *O%sV * ¢°W9 T 


*“MOOd-LEM00d SLSINAHO T&F 


*1OPOUIOIYINM ON UL plow aynyIp UT 
Surapossip £q paywuryyse oq Lou ysnp ouyZ UY UZ OF]\BpoUr OL, 
‘uz wed ¢ze00. = eo T VOUNM a 
TIM poyeryy pus FOSS OWNIIP UT PoaTossrp “poysvm ayey}idlo 
-oud oy} ‘oyr[vxo sv payeiidyooid st (py 10) uZ ‘(uosle’}) *¢ 
‘JOPOTPUL ([VULO}XI) WNLTBAN UTA “COLNTOS Plow o1joow 
ur (uz Weis 10. =¢"Wd T $ odtt] qod suivid ¢z.1f) opruvdso 
-ollo} wintssejod pivpuBys [41M uonriyy Ad C1Iyyoley)) °F 
‘LOPBOIpUL ([BULOIUT) 8B pepps 
Ajsnoyaoid uory Jo sdorp Moy B puv (wz w1r13 10. = ¢Wo T) 
Opry [Ns UINPOS TIM *D oF “9 78 0FCITY ‘(1aUYeYOS) 1Q “Bpos 
oLjsnvo JO Sse0X9 PUB POV OLIVWG, UL 0}BJOOV pve] SULALOSsIp 
Aq opvul sf 10yBorpul (jeura1xe) oY, “UZ Wtis 10. =¢°' Wd T 
‘aatT dad bey ‘VOSUZ SUIVID ZL. PP ‘UOT}UTOS UTZ paspuvys @ 
qsuivse jos ‘oprydyns wmypos pxepueys Pt ayepidiovlg ‘€ 
‘uZ =91 Z “poonp 
-o1d ,,9,J OT} OFLUITYSE PUB “Plov ounydjns pur oyeydins o}.Lieg 
UL aATOssIp ‘YSBM “Guz 8B ayeyrdrooid “10 (*ZABMYIG) *S 
‘UOIINIOS ‘BY oY} JO ¢WO T= eW € “SNOWY pispueyg 
U7 UWIeIs TO. =O T “17 jad SONSY Suvi ¢.29 
Jo ‘By suvid gl.es—"9FBIJIN AOATIS pLIBpuUvysg 
-ayeuvAooly} WNTUOTMUAY pPlvpUeRys [LM YO’ BUl}C1]1}epus 
SONSV pivpurys JO ss00Xe qsryisutppe Aq SULYSCA PUB 0FBIFG 
poxiut [OOO oY} UL TD oywUTyso PuUv “10719 ‘FOSeH eynTTp sdoip 
Mo} & ppv ‘L0G [OSV JO SSe0xX0 ppv? ‘apiydins pojvipsY 8B OUIZ 
“umop MOI ‘OHWY GHA OR ‘TV 24 oyeudiood ‘Sey qua 
‘om ‘nO oywydrooid “FON H Ul eAlOSssicL Cuuvft) ‘I—"OUlZy 
“1 OSL = AT 9S ‘SaywayU Jo douesqe UL FOUN PAvpuwBIs VA 
ayeyty pus ‘OS¢H pus UZ yA gonpey— *UntUBs fy 


OL 
‘ug wield 6900. = "OUNM N eM T 


OT 
* "mg W1B1s 6S00- = N ¢'W0 T 
‘ug = Gost. X “be 9 “2(FOS)*aVvod 
‘ug = 9860-1 X OF 
OAT Zt MOUS = %10%0a% + IOUS = "poeyeulyse 
PoMMLOJ ,,AT OY} PUB 4[VS OLoF o}UL poonporzal St S{OUg *% 


OL 
"Ug WLIS 6900-= SUT T yy uot} pur ‘peppe yoivys “OOH™N 


Jo ssaoxa PUB IVS TTOYOOY YI poxit 8} 3joug ‘I— ULL 
"19119 
puv g'Wd OOT 03 suIvIs Z SAlOSSIT ‘moIyNTOS UT}e]eH 
‘OIUL T 0} FIP 
‘FOgtH ound ¢*mMo Og ‘sUIBIT G “HOLYNTOS QUTULIRO ODIPUT 


‘MOO0d-LAaM00d SLSINGH) oor 


CHEMISTS’ POCKET-BOOK. 


433 


TABLE I.—-FoOR CALCULATING THE VALUE OF CUBIC CENTIMETERS WITH DIFFERENT 
CORRECTIONS (WORRALL). 

These tables are for use in volumetric analysis when standard solutions are used which are not exactly normal or 
decinormal. The “factor” is given at the head of the columns, and the numbers representing the cubic centik 
meters at the left-hand side. Thus suppose the solution to be weak, and its factor to be *916, if 20 cubic centimeters 
have been used, the real value is 18°3. em 




















*900 “905 “910 "915 | 920 925 | 930 *935 *940 | "945 
2 1°8 1°81 1°82 1°83 1°84 1°85 1°86 1°87 1°88 | 1°89 
3 2°7 2°715 2°73 2°745 2°76 2°775 2°79 2°3805 2°82 2°835 
4 3°6 3°62 3°64 3°66 3°68 3°7 3°72 3°74 3°76 3°78 
5 4°5 4°525 4°55 4°575 | 4°6 4°625 4°65 4°675 4°7 4°725 
6 5°4 5°43 5°46 5°49 5°52 5°55 5°58 5°61 5°64 5°67 
7 6°3 6°335 6°37 6°405 | 6°44 6°475 6°51 6°545 6°58 6°615 
8 7°2 7°24 7°28 7°32 | 7°36 7°4 7°44 7°48 7°52 7°56 
9 8°l 8°145 8°19 8°235 , 8°28 8°325 8°37 8°415 8°46 8°505 
10 I 9°05 9°1 9°15 9°2 9°25 9°3 9°35 9°4 9°45 
11 9° 9°955 | 10°01 10°065 10°12 10°175 | 10°23 10°285 | 10°34 10°395 


9 
8 
at 
14 12°6 
5 
*4 
°3 
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TABLE I.—FOR CALCULATING THE VALUE OF CUBIC CENTIMETERS, &C.—continued. 


| 





*950 





or 


A! 


oOo OonNouorrWNrH 
on 


i 


_ 
~ 
rs 








“955 
1°91 
2° 865 
3°82 
4°75 
5°73 
6°685 
7°64 
8°595 
9°55 

10°505 
11°46 
12°415 
13°37 

14325 
15°28 
16° 235 
17°19 
18°145 
19°1 

20°055 
21°01 

21°965 





960 “965 | 
1°92 1°93 
2°88 2°2895 
3°84 3°86 
4°8 4°825 
5°76 5°79 
6°72 6°755 
7°68 7°72 
8°64 8°685 
9°6 9°65 

10°56 | 10°615 
11°52 | 11°58 
12°48 | 12°545 
13°44 | 13°51 

14°4 14°475 
15°36 | 15°44 
16°32 | 16°405 
17°28 17°37 

18°24 | 18°335 
19°2 19°3 

20°16 | 20°265 
21°12 | 21°23 
22°08 | 22°195 


*970 


6°825 


Ke owoeosT 
wT aT -T -T © 
bo Ol esT 

on 


*980 


DONnDDOOOLMO 
Le or) 


owe MmnsOoOrWNe 
be Oo OO 


985 | +990 | 
1°97 1°98 
2°955 | 2°97 
3°94 | 3°96 
4°925 | 4°95 
5°91 | 5:94 
6°895 | 6°93 
7-38 | 7-92 
8°865 | 8:91 
9°85 | 9-9 

| 10°835 | 10°89 
11:82 | 11-88 
| 12°805 | 12°87 
13°79 | 13°86 
14°775 | 14°85 
15°76 | 15°84 
16°745 | 16°83 
17°73 | 17°82 
18°715 | 18°81 
19°7 | 19°8 
20°685 | 20°79 
21°67 | 21°78 
22°655 | 22°77 


a 
—— a 





1°99 
2°985 
3°98 
4°975 
5°97 
6°965 
7°96 
8°955 
9°95 
10°945 
11°94 
12°935 
13°93 
14°925 
15°92 
16°915 
17°91 
18°905 
19°9 
20°895 
21°89 
22°885 
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TABLE I.—For CALCULATING THE VALUE OF CuBIC CENTIMETERS, &C.—continued. 





“905 


——— ~~ -- — 
ee SO a SCC“ 


*910 


21°84 
22°75 
23°66 
24°57 
25°48 
26°39 
27°3 

28°21 
29°12 
30°03 
30°94 
31°85 
32°76 
33°67 
34°58 
35°49 
36°4 

37°31 
38°22 
39°13 
40°04 
40°95 
41°86 
42°97 
43°68 
44°59 
45°5 


*915 


920 


*930 
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TaBLE I.—For CALCULATING THE VALUE OF CuBIC CENTIMETERS, & .—continued. 


*950 





*955 


*960 


23° 
24° 
24° 
25° 
26° 
27° 
28° 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
37 
38° 
39° 
40° 
41° 
42° 


04 


96 
92 
88 
84 
8 

76 
72 
68 
64 
6 

56 
52 
48 


"44 





48°25 


23° 
24° 





4 
375 


25°35 


26° 
27° 
28° 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
37° 
38° 
39° 
39° 
40° 
41° 
42° 
43° 
44° 
45° 
46° 
47° 
48° 


*980 


| 23° 
24° 
25° 
26° 
27° 
28° 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
37° 
| 38° 
39° 
40° 
41° 
| 42° 
43° 


23°52 
24°5 
25°48 
26°46 
27°44 
28°42 
29°4 
30°38 
31°36 
32°34 
33°32 
34°3 
35°28 
36°26 
37°24 
38°22 
39°2. 
40°18 
41°16 
42°14 
43°12 
44°] 
45°08 
46°06 
47°04 
48°02 
49° 


*985 


23° 
24° 
25° 
26° 
27° 
28° 
29° 
30° 
31° 
32° 


33° 
34° 
35° 
36° 
37° 
38° 
39° 
40° 
41° 
42° 
43° 
44° 
45° 
46° 
47° 
48° 
49° 


64 
625 
61 
595 


28 
265 
25 








*990 


+t 


45° 
46° 
47° 


48 
49 


76 
75 
74 
73 
72 
71 
7 

69 
68 
67 
66 
65 
64 
63 
62 
61 
6 

59 
58 
57 
56 
"55 
54 
53 
52 
“51 
5 


995 


23° 
24° 
25° 
26° 
27° 
28° 
29° 
30° 
31° 
32° 
33° 
34° 
35° 
36° 
37° 
38° 
39° 
40° 
41° 
42° 
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TABLE II].—For CALCULATING THE VALUE OF CUBIC CENTIMETERS, &C. 


1-005 


2°01 
3°015 
4°02 
5+ 025 
6°03 
7°035 
8°04 
9°045 
10°05 


11°055 


12°06 
13°065 
14°07 
15°075 
16°08 





17°085 | 


18°09 
19°095 
20°1 
21°105 
22°11 
23°115 
24°12 
25°125 


1-010 


2°02 
3°03 
4°04 
5°05 
6°06 
7°07 
8°08 
9°09 
10°10 
11'11 
12°12 
13°13 


| 14°14 


15°15 
16°16 
17°17 
18°18 
19°19 
20°2 

21°21 
22°22 
23°23 
24°24 
25°25 


1°015, 


~ 1-02 


1°025 


1°03 


1°035 


2°07 
3°105 
4°14 
5°175 
6°21 

7° 245 
8°28 
9-315 
10°35 
11°385 
12°42 
13°455 
14°49 

15°525 
16°56 
17°595 
18°63 
19°665 
20°7 
21°735 
22°77 

23°805 
24°84 
25°875 


Or 


or 
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TABLE II.—For CALCULATING THE VALUE OF CuBIC CENTIMETERS, &¢.—continued. 


1°055 





2°11 
3°165 
4°22 
5°275 
6°33 
7°385 
8°44 
9°495 
10°55 
11°605 
12°66 
13°715 
14°77 
15°825 
16°88 
17°935 
18°99 
20°045 
21°1 
22°155 
23°21 
24°265 
25°32 
26°375 


2°13 
3°195 
4°26 
5°325 
6°39 
7°455 
8°52 
9°585 
10°65 
11°715 
12°78 
13°845 
14°91 
15°975 
17°04 
18°105 
19°17 
20°235 
21°3 
22°365 
23°43 
24°495 
25°56 
26° 625 


2°14 
3°21 
4°28 
5°35 
6°42 
7°49 
8°56 
9°63 
10°7 

BL Ty 
12°84 
13°91 
14°98 
16°05 
17°12 
18°19 
19°26 
20°33 
21°4 

22°47 
23°54 
24°61 
25°68 
26°75 





_ 
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Tasie il.—For CALCULATING THE VALUE OF CuBic CENTIMETERS, &c.—continued. 


1-005 





1°010 


1°015 


1°02 





1°025 


1°03 


1°035 


1‘04 
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Tasce II.—For CALCULATING THE VALUE OF CuBIC CENTIMETERS, &¢.—continued, | 


1°055 
27°43 
28°485 
29°54 
30°595 
31°65 
32°705 
33°76 
34° 815 
35°87 
36°925 
37°98 
39°035 
40°09 
41°145 
42°2 
43°255 
44°31 
45°365 
46°42 
47°475 
48°53 
49°585 
50°64 
51°695 
52°75 





1:06 


ee eee 


27°56 
28°62 
29°68 
30°74 
31°8 


32°86 


33°92 
34°98 
36°04 
37°1 
38°16 
39°22 
40°28 
41°34 
42°4 
43°46 
44°52 
45°58 
46°64 
47°7 
48°76 
49°82 
50°&8 
51°94 
53° 


1°065 


27° 
28° 
29° 
30° 
31° 
33° 
34° 
35° 


1:07 


27° 
28° 
29° 
31° 
32° 
33° 
34° 
35° 
°38 


36 


30° 
38° 
39° 
40° 
41° 
42° 
43° 
44° 
46° 
47° 
48° 
49° 
50° 
51° 
52° 
53° 


82 
89 
96 
03 
1 

17 
24 
31 


45 
52 
59 
66 
73 
8 

87 
94 
01 
08 
15 
22 
29 
36 
43 
5 


1:075 


27°95 
29°025 
30°1 
31°175 
32°25 
33° 325 
34°4 
35°475 
36°55 
37° 625 
38°7 
39°775 
40°85 
41°925 
43° 
44°075 
45°15 
46°225 
47°3 
48°375 
49°45 
50°525 
51°6 
52°675 
53°75 


1°085 


29° 295 
30°38 
31°465 
32°55 
33° 635 
34°72 
35°805 
36°89 
37°975 
39°06 


40°145 | 


41°23 
42°315 
43°4 
44°485 
45°57 
46°655 
47°74 
48°825 
49°91 
50°995 
52°08 
53°165 
54°25 


1°09 


1-095 


54°75 
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SECTION IX.—MINERALOGY. 


GLOSSARY OF THE Most IMPORTANT MINERALS, GIVING THE FORMULA, HARDNESS, SPECIFIC 
GRAVITY, AND BEHAVIOUR WITH ACIDS. : 


I = insoluble in or unaffected by acids; S = soluble in or decomposed by acids. 


Formula, Name. 


Al,O3. 3Si0o+Na,0. 3Si05 I Albite oe 
RO. RoOz. 4803. 24H.0 S Alum 
C1 )Hg0 S Amber 
Al,Oz3. 3810+ Nas0. Si09+2H,0| S Analcime.. 
A1,03.Si02 I Andalusite 
PbO.SO3 S Anglesite.. 
Ca0.SO3 I Anhydrite 
Al,03 S109 +Ca0.Si0»9 S Anorthite.. 


~T 


° 
bom GG aT « 2 


Nore © oO 
{ 


_ Triclin. 

| Irreg. 

_ Tess. 

Rhomb. 
Irreg. 
Monoclin. 
Triclin. 
Monoclin. 
Rhomb. 


\ 


| 
RFnmNnwownrHe 


— Anthracite 

S Argentite.. 

S Arragonite 

— Asphaltum 

yO, SiO, 1 Augite .. 

.B)o03 +2(Ca. Fe)O.Si09 I Axinite .. 

3Cu0 ..2CO2 + H20 S Azurite .. 

BaO.SO3 1 Barytes . 
Al Oz .3Si02 +3(G10.Si09) I Beryl.s.> . Hexag. 
AlgOg.Si0g+3(Mg.Ko.Fe)O. “SiO. S Biotite -» | 2°5-3 |2°85-2°9 | Hexag. 
CH» — Bitumen .. .. ‘T-" 9 Liquid. 

Na,0. 2B,05-+10H,0 S Borax : 2-2°5 | 1° Monoclin. 





| 
476 


ro) 
or 
bo Jt 


» 





m OO =7 


1 

2° 
3° 
6° 
2° 
2° 
1° 
ue 
2° 
le 
3: 
3° 
3: 
4° 
Qe 
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GLOSSARY OF THE Most IMporTANT MINERALS—continued. 
I = insoluble in or unaffected by acids; S = soluble in or decomposed by acids. 









Formula. 


3Cu,S. Fe S3 
C, H, N, O, &c. 
2A1503. "P20, -+5H,0 
CaQ. 3 
SnOo 
sro. SO3 
PbO.CO9 
2(2RO. SiO.) + Als0s. 3H,0 
(Fe. Mg)0.(Cr. Al),03 
2(Mg.Fe)0.Si09 
K,0, Al203, H,0, Fe.0z, CaO, 


2Al003. 3Si0, aloe -Si02) 
1 i 
cud. Pe. 451.0 
CaAO. -By03-+Ca0. '28109-++H»0 


Ca0.CO.+Mg0.C0, 





Name. 


S Bornite 

— Brown coal 
S Calaite 

S Calcite 

I Cassiterite 
I Celestine .. 
S Cerussite .. 
S Chlorite 

I Chromite .. 
S Chrysolite 
— Clay .. 


S Cobaltine.. 
I Cordierite .. 
I Corundum 
S Cuprite 

I Cyanite 

S Cyanose 

S Datholite .. 
I Diamond .. 
S Dolomite .. 

















10 





Specific 
Gravity. 


“-WNNWOWND 


i ae 
IAKRSROOCHHAY 


for) 


| 








Crystalline 
System, 





Tess. 

Irreg. 

Trreg. 

Hexag., Rhombo. 
Tetrag. 

Rhomb. 


| Rhomb. 


Hexag. 
Tesseral, 
Rhombic. 
Irreg. 


Tess. 
Rhomb. 
Hex., Rhombo. 


| Tess. 
_ Triclin. 


« |3°5-4°5)/2° 85-295 Hex,, Rhombo. 


Triclin. 
Monoclin. 
| Tess. 
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GLOSSARY OF THE Most ImporTANT MINERALS—conrinuet.. 
I = insoluble in or unaffected by acids; S = soluble in or decomposed by acids. 























ard- Specific C i 
Formula. Name. ss ay Gravity power 
Al203. 38109 +3(G10.Si02) -I Emerald .. .. |7°5-8°0 2°6-2'8 Hexag : 
Mg0O(Ke0). SiO, ‘I Enstatite .. .. |4°5-5°5) 3°1-3°3 | Rhomb 
3(A1,03. “Si024Ca0. :8i0,)4. | |-S Hpidofe 3) ©. | 6-7. | 3+2-3°5 | Monoclin. 
H,0 | 
3C00. ‘Creo S Erythrine.. .. |1°5-2°5 2°9-3°@ | Monoclin. 
S Fluorite .. ..| 4 | 3°1+3°2 | Tess. 
Al20z, (Fe, 1 Me Gy H,)0, Si0g, &c. | — Fullers’ earth.. | 1-1'5 | 1*8-2°0 | Irreg. 
S Galena 2°5 | 7°2-7°6 | Tess. 
27n0. Si0, +H,0 ‘S Galmei .. | 5 | 33-35 | Rhomb. 
3(Mg.Ca)jO. 2Si05-+(Al. Fe)g S Garnet }o .. enh 3°5~4°3 | ‘Tess, 
03.Si0» 
ZnO. S05 +7H0 S Goslarite .. 2-2°5 | 2-21 | Rhomb. 
Fe,03.H,0 S Gotheite .. 5-5°5 | 3°8-4-4 | Rhomb. 
C I Graphite .. *5-1 | 1°9-2°2 | Hexag. or Monocl. 
BaO. AloO3 -+5(H,0.Si09) S Harmotome 4*5 | 2*3-2:5 | Rhomb. 
2(A1,03.Si0o+Nag0.Si09)+ | S Hauyne .. .. | 5-5°5 | 2°4-2°5 | Tess. 
Ca0.SOg 
Al203.3Si09+Ca0. 3810) +5H,0 S Heulandite 3°5-4 | 2°1-2°2 | Monoclin. 
Ae g.Fe, Ca)O.Si09 I Hornblende .. | 5-6 | 2°9-8°4 | Monoclin. 
SABE Si09)-++2Al Oz .3Si02 S Idocrase .. .. | 6°5 (3°35-3°45) Tetrag. 
FeO. Ti09+xFeg03 S Ilmenite .. .. | 5-6 | 4°3-5°0 | Hex., Rhombo. 


' - 
|e a SE 
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GLOSSARY OF THE Most ImporTANT MINERALS—conttnued. 


T = insoluble in or unaffected by acids; $= soluble in or decomposed by acids, 
pn ESS SS Sg 








ard- Specific . stallin 
Formula. Name. at parr Mens ‘ 
H20, AlgOg +H 0.28109 S Kaolin wi eLaec’,@ 1 2°2 Irreg, 
Al903.28i09 + RO.SiOg S Labradorite .. 6 2°6-2°74| Triclin. 
Si02, S03,CaO, AlloO3, NagQ, &c. | S Lapis-lazuli .. 5°5 | 2°3-2°42) Tess. 
Al503.Si09+ Ligd.Si0, S Lepidolite.. .. | 2-3 | 2°5-3-0 | Monocl., Rhomb. 
Al,03.38i09+K 0.8109 S Leucite .. | 5°5-6 | 2°4-2°5 | ‘Tess. 
FeAso S Leucopyrite .. | 5-5°5 | 7°0-7°4 | Rhomb 
Fe 03 ° SiO, + 3(2RO . Si09) + H,0 S Taevitte. ss .<é 5°5-6 | 3°9-4°2 | Rhomb 
FeO.Fe 03 * S Magnetite .. [5°5-6°5| 4°9-5°2 | Tess, 
(Cu0.H,0+Cu0.CO9) S Malachite... .. | 3°5-4 | 3°6-4°0 | Monoclin., 
FeO.SO3+7H:0 S Melanterite .. 2 1*8-1°9 | Monoclin. 
3(3PbO.As205)+PbClo S Mimetesite .,. 3°5-4°0)7 °19-7°25) Hexag. 
FeSo+FeAso S' Mispickel.. .. |5°5-6°0) 6°0~6°2 | Rhomb. 
Mos S Molybdenite .. | 1-1°5 | 4°6-4°9 | Hexag. 
Al,03.Si09+K50.Si09 I Muscovite .. | 23 | 2°8-3-:1 | Rhomh. 
Al,03.28i02+Na,0.Si09+2H,)0| S Natrolite.. .. | 5-5°5 |2°17-2°26| Rhomb. 
Nag0.COo+10H,O S Natron .. .. | 1-1°5 | 1°4-1°5 | Monoclin. 
Al,03.2Si09+RO.Si09 S Nepheline  .. | 5°5-6 |2°58-2°64| Hexag. 
K,0.N005 S Nitre oe 58 2 1°9-2°0 | Rhomb. 
Al,05; MgO, K,0, Na "| et | 22-26 | Inreg. 


O, Si09, &c,) I Obsidian .. .. 
Nay0.Ca0), | I Oligoclase.; :| 6  |2+64-2-68] Triclin, 


2(Alp03.3Si09) + 2( 
bod 35105 | | 
; 
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GLOSSARY OF THE Most IMPORTANT MINERALS—continued. 
I = insoluble in or unaffected by acids ; S = soluble in or decomposed by acids. 











Hard- | Specific Crystal 
Formula. Name. ee Gate. terete 
4Cu0.As.0;+H,0 S Olivenite .. .. 3 4*1-4°6 | Rhomb. 
Si0,.3H20 1 Opal . ~ «- |5°5-6°5) 2-2°2 | Irreg. 
Al,03.3Si09 +K20.38i09 I Orthoclase .. 6 |2°53-2°58 Monoclin. 
AlgOz, (Ca. FS we Nag)O, FegOg,| I Pitchstone .. |5°5-6°0) 2°2-2°3 | Irreg. 
9, Xe. 
Al,03. si0, + 2(0u0. sted eas S Prehnite .. .. | 6-7 | 2°8-3'0 | Rhomb. 
goS.A S Proustite.. .. 5°5-5°6 | Rhombo. 
A103, MgO, K 20, NanO, Sig, &c.| I Pumice .. .. 5 2°2 Irreg. 
FeS, S Pyrites .. .. | 6-6°5 | 4°9-5°2 | Tess. 
3(3PbO. P205)+PDOlz S Pyromorphite.. 3°5-4°0/ 6°9-7°0 | Hexag. 
5FeS.FeoS3 S Pyrrhotine .. |3°5-4°5) 4°5-4°6 | Hexag. 
Sid, TE Quatig’ pie as 7 2°5-2°8 | Hexag. 
AsS S Realgar .. .. |! 1°5-2 | 3°4-3°6 | Monoclin. 
Ti09 I Rutile .. .. | 6-6°5 | 4°2-4°3 | Tetrag. 
NH,Cl S Sal-ammoniac.. | 1°5-2 | 1°5-1°6 | Tess. 
B,03+3H,0 S Sassoline .. ., 1 1°4-1°5 | Triclin. 
CaO.WO S Scheelite .. .. | 4-4°5 | 5°9-6°2 | Tetrag. 
Alo0s-810.14.O00 80g BHO | 8 Scoledite 2.77 gs-6 | avaamin’|- domesiia: 
3Mg0O.2Si0o+2H20 S Serpentine .. | 3-3°5 | 2°5-2°7 
FeO.CO9 S Siderite .. .. |3°5-4°5) 3°7-3°9 | Hex., Rhombo. 
CoAso S Smaltine .. .. | 5°5 | 6°4-7°3 | Tess. 
SS A 
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GLossaRY OF THE Most Important MINERALS—continued. 
I = insoluble in or unaffected by acids; S =soluble in or decomposed by acids. 


































Hard- Specific i 
Formula. Name. can | cee Odetom. : 
ZnO.CO» S Smithsonite .. 5 3°3-3°5 | Rhomb. 
ZnS S Sphalerite... .. | 3°5-4 | 3°9-4°2 | Tess. and Tetra. 
Ca0.2Si02+Ca0.2TiOg S Sphene .. .. | 5-5°5 | 3°4-3°6 | Monoclin. 
MgO .Al,03 oo eer 8 3°4-4°1 | Tess. 
(Al. Fe)903.Si09+(Fe.Mg)0.Si0g) S Staurolite.. .. 7 3°5-3°8 | Rhomb. 
Al,03.38i09+Ca0.3Si02+6H20 | S Stilbite .. .. | 3°5-4 | 2°1-2°2 | Rhomb. 
SrO.CO9 S Strontianite .. | 3°5 | 3°6-3°8 | Rhomb. 
S S Sulphur 1°5-2°5) 1°9-2°1 Rhomb. 
3(Mg0.Si09)+H20.Si0, UV a | 1 | 2°6-2°8 | Rhomb, or Monocl. 
4(Cug.Ag, Fe, Zn, Hg)S.SboS3 | S Tetrahedrite .. | 3-4 | 4°5-5:2 | Tess. and Tetrabed. 

Na,0.S03 S Thenardite | 2°5 | 2°6-2°7 | Rhomb. 
RA1,8,02+5H»20 S Thomsonite 5-5°5 | 2°3-2°4 | Rhomb. 
5(Alo03.Si02)+ Alok’, .SiFy i Topaz <.. | 8 | 3°4-3°6 | Rhomb. 

Bo03, MgO, ae (Na.K)90, Si0o, | I Tourmaline 6°5-7'5; 3-3°3 | Rhombo. 

c, 
3Fe0.P205+8H:0 |S Vivianite.. ,. 2 | 2°6-2°7 | Monoclin. 
Mn(Ca.Ba.Ky)0.Mn,03+3H,0 |S Wad... .. . 3 | 2-3-3-7 | Irreg. 

3Al,03.2P90;+12H,0 S Wavellite.. .. | 3°54 | 2°3-2°5 | Rhomb. 
BaO.CO9 S Witherite.. .. | 3-3°5 | 4°2-4°3 | Rhomb. 

FeO.Mn0.W0O3 S Wolfram .. .. | 5-6°5 | 7°1-7'5 | Monoclin. 


("86P “d 0) 20004q) ‘9g18.) X XK = € ‘si 
802. ZX A= G2GL-l XA = 806-62X CM=—d 
. 62cF- X d = 8864- KAHS UMA A 
9049- X d= 093-1 X K=09V-TXAIMHA 

‘ga S- . ten Se oe a 

XA eca7, X a eg, «A A Oe 

$¢ ‘y aod surwisd = § “8.13 
So ts, @ guids jooid Jo gwo = (ff 
“ce be “ec “ sweis = x 
¢° Wd ONT “ “ “ £ "WO = A 
SUIB.1S OOT Jed [oqo] ojn[Osqv Jo SWIvIZ = A 

“1.009 
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TRALLES’ TABLE II. 





ta leer Increase of Specific Gravity at the Decrease of Specific Gravity at the Indicated 
ravity Indicated Temperature below 60°. . idem fora above ove 60°, 


y 
Palatine tivaia, 
u iquid at 
Mieobol. | Vee |-+58°150°) 45° | 40°) 35° 
Sa batts | —— | 
miei. 9 9 7 1 
ih 8 110 |,10 a 
ie) 14.15 |. 161 6 13 | 20 29 
1 





“sahil bot 10° | 16°| 80° 





80° grat a4 





| 90° | og 98° ° | 100° 100° 





0 0°9991 
5 9919 
10 9857 








17 | 24 
a 18 | 25 


32 40 50 60 
42 51 62 
37 47 57 68 





4 | 

4 | 33 

5 
15 9802 G Lael. | 21.) 28 25 34 | 44 55 67 79 
20 9751 8 |16; 23 | 29 35 39 9/19 | 30 | 41 53 66 79 93 
25 9700 | 10 |21); 31 | 39 48 56 | 11 | 24 | 36 | 50 63 78 93 | 109 
30 9646 13 | 26; 39 | 51 62 73 | 14 | 28 | 43 | 59 75 91 108 | 125 
35 9583 16 |31); 46 | 61 75 89 | 17 | 33 | 50 | 68 | 86 | 104 122 | 141 
40 9510 18 |35| 52 | 70 | 87 | 103 | 18 | 37 | 56 | 75 | 94) 114 136 | 154 
45 | 9427 19 |39| 57 | 76 94 | 112 | 20 | 40 | 60 | 80 | 101 | 122. 143 | 154 





50 =| = 9335 20 40 60) 80 99 | 118 | 21 | 42 | 63 | 84 











106 | 128 150 | 173 
55 =| 869234 21 |42)| 63 | 84 | 104 | 124 | 22 | 43 | 65 | 87 | 109 | 132) +155 | 178 
60 9126 22 |43) 65 | 86 | 107 | 127 | 22 | 44 | 67 | 90 | 113 | 136 159 | 183 
65 9013 22 |45| 67 | 88 | 109 | 130 | 22 | 45 | 68 | 92} 115 | 138 162 | 187 
70 8892 22 |45) 68 | 90 | 112 | 133 | 23 | 46 | 69 | 93 | 117 | 141 165 | 190 
75 8765 | 23 |46 68 | 91 | 113 | 135 | 23 | 46 | 70 | 94 | 119 | 143. 167 | .192 


/ 

80 8631 | 23 |47| 70 | 92 115 | 137 | 23 | 47 | 71 | 96 | 

85 8488 | 23 |47/ 70/93 116 | 139 | 24/48 | 72 | 96 121 | 145 170 | 195 
90 8332 | 24 |48/ 71 | 94| 117 | 140 | 24| 48 72/97/1211 146 171 | 196 
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| 
Per cent. of 











Alcohol, 

by Volume.) 30° 
0 °9994 
5 9924 
10 9868 
15 9823 
20 9786 
25 9752 
30 9715 
35 9668 
40 9609 
45 9535 
50 9449 
55 9354 
60 9249 
65 9140 | 
70 9021 
75 8896 | 
80 8764 
85 8623 
90 8469 
















~ 30° | 35° 








*0004 











35° 





*9997 


9926 
9869 
9822 
9782 
9745 
9705 
9655 
9594 
9518 
9431 
9335 
9230 
9120 
9001 
8875 


| 8743 


8601 
8446 


40° 





°9997 


9926 
9868 
9820 
9777 
9737 
9694 
9641 
9577 
9500 
9413 
9316 
9210 
9099 
8980 
8854 
8721 
8579 
8423 


To be ia 
40° | 4 





TRALLES’ TABLE III. 





45° 


°9998 


9925 
9867 
9817 
9772 
9729 
9683 
9627 
9560 
9482 
9393 
9295 
9189 
9078 
8958 
8832 
8699 
8556 
8401 


50° 





°9997 


9925 
9865 
9813 
9766 
9720 
9671 
9612 
9544 
9464 
9374 
9275 
9168 
9056 
8936 
8810 
8676 








55° 


9994 
| 9922 


9861 
9807 
9759 
9709 


| 9658 


8533 | 
8379 


9598 
9527 
9445 
9354 
9254 
9147 
9034 
8913 
8787 
8653 
8510 
8355 


60° 





*9991 


9919 
9857 
9802 
9751 
9700 
9646 


9583 


9510 


9427 
9335 
9234 


9126 


9013 


8892 


8765 | 


8631 
8488 
8332 


TRALLES’ TABLE LV. 


| 59° | 55°. 


55° 





“0003 | +0002  -0002 ae 














65° | 


*9987 


9915 
9852 
9796 
9743 
9690 
9633 
9567 
9493 
9408 
9315 
9213 
9105 
8992 
8870 
8743 
8609 
8465 
8309 


70° 





*9981 


9909 
9845 
9788 
9733 
9678 
9619 
9551 
9474 
9388 
9294 
9192 
9083 
8969 
8847 
8720 
8585 
8441 
8285 


| 


To be added. 
60° | 65° | 70° | 75° | 980° 





15° 





‘9976 


9903 
9839 
9779 
9723 
9666 
9605 
9535 
9456 
9369 
9274 
9171 
9061 
8947 
8825 
8697 
8562 
8418 
8262 


Specific Gravity of the Liquid, ascertained by Glass Instruments, at the Indicated Temperatures. 


80° | 85° 


9897 
9831 
9771 


9713 


9653 


9590 


9518 
9438 


9359 | 


9253 
9150 
9039 
8924 
8801 
8673 
8538 
8394 
8238 





“9970 . 


| 








9962 
9889 
9823 
9761 
9701 
9640 
9574 
9500 
9419 
9329 
9232 
9128 
9016 
8901 
8778 
8649 
8514 
8370 
8214 






85° 


“0001, *0002 | -o002 0003 | *0004 


i i i 
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TRALLES ‘TABLE V. 
‘To asceriain at any temperature, from the specific gravity, the quantity of absolute alcohol in a liquid expressed 
in volume centesimally, at the indicated temperature. 


Per cent. of Ab-| Specific Grav ity. of the Liquid, ascertained by Glass Instruments, at the Indicated ‘Temperatures, 
solute Alcohol 






























































inthe Liquid as) 390 | 350 | 49° | 450] 50° | 55° | 60° | 65° | 70° | 75° | 80° | as° 
0 |-9994 |-9997|-9997|-9998 |-9997 |-9994 -9991 |+9987 9981 |-9976 |-9970 |-9962 
5 9924 | 9926 9926/ 9926| 9925 | 9922 | 9919 | 9915 | 9909 | 9903 | 9897 | 9889 
10 9868 | 9869) 9868| 9867, 9365 | 9861 | 9857 | 9852 9845 | 9839 | 9331 | 9823 
15 9823 9822) 9820 9817| 9813 | 9807 | 9802 | 9796 | 9788 | 9779 | 9771 | 9761 
20 9786 | 9782] 9777| 9772) 9766 | 9759 | 9751 | 9743 | 9733 | 9722 | 9711 | 9700 
25 9753 | 9746) 9738 9729 9720 | 9709 | 9700 | 9690 | 9678 | 9665 | 9652 | 9638 
30 9717 | 9707) 9695| 9684 9672 | 9659 | 9646 | 9632 9618 | 9603 | 9588 | 9572 
35 9671 | 9658 9644 9629 9614 | 9599 | 9583 | 9566 | 9549 | 9532 | 9514 | 9495 
40 9615 | 9598, 9581] 9563 9546 | 9528 | 9510 | 9491 (9472 | 9452 | 9433 | 9412 
45 9544 | 9525) 9506) 9486 9467 | 9447 | 9427 | 9406 | 9385 | 9364 | 9342 | 9320 
50 9460 | 9440, 9420 9399 9378 | 9356 | 9335 9313 | 9290 | 9267 | 9244 | 9221 
55 9368 | 9347| 9325| 9302 9279 | 9256 | 9234 | 9211 9187 | 9163 | 9139 | 9114 
60 9267 | 9245| 9222 9193 9174 | 9150 | 9126 | 9102 | 9076 | 9051 | 9026 | 9000 
65 | 9162 | 9138) 9113| 9088 9063 | 9038 | 9013 | 8988 | 8962 | 8936 | 8909 | 8882 
70 | 9046 | 9021) 8996 8970 8944 | 3917 | 8892 | 8866 | $839 | 8812 | 8734 | 8756 
75 | 8925 | 8890 8873, 8847| 8820 | 8792 | 8765 | 8738 | 8710 | 8681 | 8652 | 8622 
80 | 8798 | 8771) 8744| 8716 8688 | 8659 | 8631 | 8602 | 8573 | 8544 | 8514 | S483 
85 | 8663 8635 8606, 8577, 8547 | 8517 | 8488 | 8458 | 8427 | 8396 | 8365 | 8333 
£486 8455 8425 8395 | 8363 | 8332 | 8300 | 8268 | 8236 | 8204 | 8171 
















To be subtracted. 
"0° | 175° 


El Sans oA 
40° | 45° 





30° | 36° 80° 


*0003 





50° | 55° 








_ Ht 





+0003 | -0002 























0005 -0004 ‘0002 | *0001 “0002 | *0002 











0004, 





*yu100 
SUryevorpul 


No 
~lL 


L9 


N 
io) 


O) < Oo 
D1 uw 


Hoy OD 
i i eo) 


o 
~ 


Aanin 
OD HSH 


6€ 


rr © 
oD oD 


LE 
9€ 


fi assed ae 
NMMMMMM MMO OD 


e[Bog JO seoisa(T 
mweeMjeq = s0U}SI(T 


aod 


16S 
61S% 
LbVG 
| ORES 
SLES 
696% 
€06G 
OSTZ 
6606 
0S0Z 
002 
SS6I 
OT6I 
998T 
€Z8T1 
I8LT 
OFLT 
TOLT 
o99T 
Po9T 
L8ST 
OSST 
PVIST 
8LPT 
EPFL 
60FT 
CLET 
GPET 
OTET 
SLE 
9FST 
SIZI 
P8IL 








ug | 


jo yed  posiour 
jo qsu0T 

















00T 62 SZIT | 99 el 
66 6% 960T | $9 el 
86 82 L901 | ¥9 al 





16 || 8% | 6e0t | ¢9 || tt 
96 1@ | It0L | 29 || et 
G6 LZ =| $86 | 19 Il 
76 || 9% | 296 | 09 ]] It 
661 92 | Te6 | 69 Il 
z6 || 92 | $06 | 8¢ Il 
16 || SZ | 648 | ZS Il 
06 || 2 | FS8 | 9¢ II 
68 || 2% |os8 |cc il ot 
88 || % | 908 | #¢ || OT 
18 || % | 28, | eS || oT 
98 || ©€% | 8cy | zg II 
Gel es ..| Ges | TS Il 
8 || 2 | ZI, | 0g It 


68 || 12 069 6P LE 
68 1% 699 8P 1 
18 02 89 LY ee 
08 02 829 9F al 
64 02 809 cP ai 
8L 61 88¢ bP ai 
LL 8I 69S eV al 
91 8T gg oP eT 
GL 8T €€¢ IP eI 
FL LT cis OF eT 


























eh LT 86h | 68 val 
GL 91 Isp | ge FI 
TL 91 cor | LE cI 
0} cI 6hr | 98 ST 
69 FI rer | SE ST 
89 eI Ocr | FE 

SH pee ed | ee, 
E* | Bese \ bea |=: | BERe 

. on s . - 

cel" Bag|" EF |/26 | 293 
<' <' = 
go) SE) Bees “8g 
BE ne BD Ps 
© @ elo > L =| 
°\| BES| of |° 8] BES 


‘ILA @IAV], SXTIVI, 


“MOO0d=LAMI0d SLSINAHO 








6 
8 
L 
9 
S 
v 
€ 
a 
T 
0 


‘aumnjoa Aq ‘Toy 
-OO[Y JO ‘}U9O Jog 


F6F 


CHEMISTS’ POCKET-BOOK. 


495 


TRALLES’ TABLE VIII, 


To find the true percentage of absolute alcohol by volume, in a liqn_Jd at 60° Fahr. from the observed 
percentage indicated by a glass alcoholometer at any other temperature (degrees Fahr.). - 












30° 35° | 40° | 45° 50° 55° 60° 60° 65° | 70° 75° 80° 85° 





















































| 


— 0'2 |— 0°4/— O-4|— 0°5/— 0°4— 0-2) 0 O |+ O°2)4+ 0°6)4 10/4 1°4)+ 1°9 
+ 4°6 [+ 4°54 4°5/4 4:5) 4°64 4°78) 5 5 6:3), B°S!. 6-2) 67) 7°3 
Ol) 90) 91} 9:8) O28 9:7) 10..| 10. | 10:4). TL-Ohyi1-6] 1273] 13-0 
13°0 | 13°1] 13°3} 13°5] 13°9, 14°5] 15 | 15 | 15°6| 16°3) 17-1] 18°0] 19-0 
16°5 | 16°9| 17°4| 17°8] 18°5, 19:2) 20 | 20 | 20°8] 21:8! 22-8| 23-8] 24-9 
19°9 | 20°6| 21°74; 22°2) 23-0, 24°1/ 25 | 25 | 25°9| 27-0] 28:2) 29-4) 30°5 
23°5 | 24°5| 25°7| 26°6) 27-7) 28°8/ 30 | 30 | 31:1) 32-2} 33-4) 34:5) 35-7 
28-0 | 29°2| 30°4| 31°6] 32-7; 33-8] 35 | 35 | 36°2) 37°3| 38:4) 39°5] 40°6 
33°0 | 34:2] 35:4! 36-7] 37-8 39°0| 40 | 40 | 41°1| 42:2] 43-3] 44:3]. 45-4 
38°4 | 39°6] 40°7| 41°8| 42:9, 43-9) 45 | 45 | 4671) 47°1| 48°2|: 49-2) 50°3 
43-7 | 44°7/ 45-8) 46°9] 47-9, 49-0 50 | 50 | 51°0) 52-0] 53-0) 54:0) 55-1 
49°0 | 50°0| 51°0| 52°0) 53:0, 54°0| 55 | 55 | 54°9) 56-9] 57°9| 58-9) 59°9 
54°2 | 55°2) 56°2) 57°1| 58-1 59°0} 60 | 60 | 60°9| 61°9| 62-9) 63°8, 64-9 
59°4 | 60°3| G61*2, 6272) 63-1 64:0) 65 | 65 | 65°9 66-8} 67-7) 68°6 69°6 
64°6 | 65°5| 66°4) 67:3) 68°2) 69°1) 70 | 70 | 70°8| 71°%| 72°6| 73°5) 74°5 
69°S | 70°7| 71°65) 72°4| %3°3) 74°2) 75 | 75 | 75°8| %6°7| 77°6| 78:4) 79°3 
75°0 | 75°8| 76°6 77°5| 78:4) 79°2) 80 | 80 | 80°83; 81°7] 82:4! 83°2} 84°1 
80°3 | 81:1] 81:8; 82°6) 83°5, 84:3) 85 | 85 | 85:7) 86°5| 87°3) 88°0| 88°8 
85°6 | 86°4 bi 87°9 sae 89°3 | 91°4) 92°0, 92:7) 93°4 


90 | 90 90°7 






TRALLES 


ae, ap Be 


To find the true percentage of absolute alcohol by volume, in a liquid of any temperature, 


from 


the observed percentage indicated by the glass alcoholometer at the same temperature. 


ae) 
q 
® 
° 
he 
A, 
© 
E 
a) 











Observed per cent. indicated by the Glass Alcoholometer. 
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TRALLES’ TABLE X. 
To find the true percentage of absélute alcohol in a liquid of any temperature, from the observed 
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Observed per cent. indicated by the Brass Alcoholometer. 




















percentage indicated by a brass alcvholometer at.the same temperature. 


True per cent. 
of Alcohol, 
by Volume. 
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Specirric RoTatory POWERS FOR 10 PER CENT. SOLUTIONS OF VARIOUS SUGARS. 


Varieties of 
Sugar. 


Specific Rotatory Power. 





Cane sugar Cy9H92011 
Milk sugar). | Cy9H99011+H20 


C12H22011 


| 
if 
Maltose . 


Sucro-dextrose CgH120¢ 


Levulose . CgH120¢ 


Invert sugar . 2C gH 190¢ 


Tollens. 


Hesse. 
| Berthelot. 


+ 88° Hesse. 
+5 Hesse. 
+5 Mills and Hogarth. 
O’Sullivan. 
{tener 
Meissl. 


Various. 
Average. 


j Deduced. 


+154°5 


+ 101-112 
+57°6 
— 108 at 15° C. 
— 57°6 at 15° C. 
. —25°6 at 15° C.| 2 Cassamajor. 
—O at 88° C. 3 Tuschmidt. 
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TABLE OF FACTORS FOR DETERMINATION 





Factor for Absolute. (Cu = 63-2.) 








Name. K Absolute. 

Logarithms. 

ecrone’ ov ee ee ee Cu —-X 0°5127 1*70987 

ict cee ws we ee CuO xX 0°4091 1-61186 

us Jef ide: da etd *CugO X 0°4551 1°65811 

eo 57°12 56°25 Ca X0°9141 1°90097 

dn os) Sal SS CuO x 0-7294 1-86296 

9 ee ee ee ee Cu,0 X 6°8114 1°90921 

Lactose (anbydr.)  .. 72°36 70°01 Cu X0°7216 1°85828 

rf i oe CuO xX 0°5758 1-76027 

” 3” ee CugO X 0°6405 1°80652 

_. (cryst.) .. © .% 68°75 66°50 Cu XX 0°7596 ‘1°88056 

i had 5 CuO X 0°6061 1+78255 

” ” ee ee Cu,0 x 0°6742 1°82880 

SIOREIORE god % 66 Sink 100 100°8 Cu =X 0°5222 1°71780 

Boo cows ien oe ee CuO xX 0°4167 1-61979 

” ae see, ~cetee bie Cug0 X 0°4635 1°66604 

Baeovulose. 2... «+ iv 93°50 91°83 Cu -X 0°5585 1°74699 

‘ ze yaks ee CuO X 074456 1°64898 

. erie ve. CuyO X 0°4957 1°69523 

Invert sugar.. .« .. 96°75 96°25 Cu -X 0°5397 173215 

= od, eae ee CuO X 0°4307 163414 

‘ sd AG SS CuO X 0°4791 1-68039 

Starch or dextrin... .. ve es Cu X 0°4699 167204 

35 ot CuO xX 0°3750 1°57403 

CuO X 074171 1-62028 


33 





K is the specific cupric reducing power referred to dextrose as 100; K 3°86 means that the solid matter is 
particular 











Factor for 3°86. (Cu=63°2.) 


Cu X0°5114 
CuO xX 0°4081 
Cuz0 X 0°4539 


Cu XD0°9283 


CuO xX 0°7407 
CugO x 0°8240 
Cu x 0°7459 
CuO x 0°5952 
Cug0 x 0°6621 
Cu X 0°7851 
CuO y% 0°6265 
Cuz0 x 0°6969 
Cu x 0°5181 
CuO x 0°4131 
CugO x 0°4599 
Cu Xx 0°5636 
CuO x 0°4537 
CuO x 0°5047 
Cu x 0°5425 
CuO x 0°4329 
Cu,0 x 0°4815 
Cu x 0°4809 
CuO x 0°3837 
Cuy0 < 0°4629 


Logarithms. 


EL LL LT ee ee RR RR 


‘70874 
°61073 
°65698 
“96767 
“86966 
“91591 
*87267 
“77466 
*82091 


°89495 . 


"79094 
*84319 
*71441 
*61640 
*66665 
*75480 
*65679 


*70304 . 


*73439 


°63638 . 


68263 
*68205 
*58404 
*63029 


OF UARBOHYDRATES BY HEHLING’S METHOD. 


1 Gram of Absolute. 


Grams. 
1°950 Cu 
2°444 CuO 
2°197 Cuy,O 
1°094 Cu 
1°371 CuO 
I 2oc Cu,0 
1°386 Cu 
1°737 CuO 
1°561 Cu,0 


. 2-317 Ca. 


1°650 CuO 
1°483 CugO 
1°915 Cu 


2°400 CuO . 


2°158 CuygO 
1°791 Cu 
2°244 CuO 
2°017 CuO 
1°853 Cu 
2°322 CuO 
2°037 Cu,O 
2°128 Cu 
2°667 CuO 
2°397 Cuy0 


Logarithms. 


0°29013 
0°35814 
0°34189 
0°03903 
0°13704 
0°09079 
0°14172 
0°23973 
0°19348 
0°11934 
0° 21745 
0°17120 
0° 28220 
0°38021 
0°33396 
0° 25301 
0°35102 
0°30477 
0°26785 
0° 36586 
0°31961 
0°32796 
0°42597 
0°37972 


1 Gram of 3°86. 


Grams. 
1°956 Cu 
2°451 CuO 
2°203 CuO 
1°077 Cu 
1'350 CuO 
1°214 CuyO 
1°341 Cu 
1°6380 CuO 
1°510 Cu,0 


; )°274-Ca 


1°596 CuO 
1°435 Cu,0 
1°930 Cu 
2°419 CuO 
2°174 Cuy,0 
1°759 Cu 
2°204 CuO 
1°981 Cu,O 
1°813 Cu 
2-310 CuO 
2°077 Cu,O 
2°079 Cu 
2°606 CuO 
2°343 CuO 


Logarithms, 
0°29126 
0°38927 
0°34302 
0°03233 
0°13034 
0°08109 
6°12733 
0° 22534 
0°17909 
0°10505 
0° 20306 
0°15681 
0° 28559 
0°38360 
0°33735 
0° 21520 
0°34321 
0° 29696 
0° 26561 
0°36362 
0°31737 
0°31L795 
0°41596 
0°36971 


determined by the 3°86 divisor, and K absolute that the determination has been made by the true divisor for the 


‘arbohydrate. 
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TABLE SHOWING THE SPECIFIC GRAVITY OF GASES AND VAPOURS. 


Gas, 


“Aewmonia-~ ~~. .. 


Atmospheric air .. . 
Ls ae 
CI ok xe Se 
Carbonic oxide .. . 
Carbonic anhydride . 
Ethylene ee POS - 


Hydrogen i 

m chleride 
Iodine oi teae ae 
Methane x a 


Mercury.. 
Nitrogen.. 

Nitrous oxide 
Nitric oxide .... 
Nitrous anhydride 
Nitric = 


Oxyg en .. 


Sulphuretted hydrogen 
Sulphurous a ; 


Sulphur .. 
Water 


Molecular 
Weight. 


Sp. Gr. 
ae 


Grams per 
litre at 


760 mm. and 


0° C. 


Grains per 

cubic foot. 

29-°92!! and 
32° F. 





Lbs. per 
cubic foot. 
29°92" and 

32° F. 


ef —— ee 


1°17697 
2°21295 
2°2155 

0°62182 


0°76199 
1° 293909 
7°14588 
3°16906 
1°25133 
1°96633 
1°25178 
0°08958 
1°62932 
11°328 

0°71549 
8°9582 

1° 25523 
1°97023 


1°34261 * 


3°40412 
2° 06039 
4°12078 
1°43003 
1°52290 
2°86336 
2°86663 
0°80458 


332° 96 
565°16 
3122°1 
1384°73 
546°78 
859°21 
546°98 
39°1439 
711°94 
4949°00 
312°64 
3914°39 
548°47 
860°90 
586° 66 
1487°46 
900°31 
1800°63 
624°85 
665°44 
1251°19 
1252°59 
351°57 


0055919 
*1017 
‘7071 
*04466 
*5592 
*07835 
*1229 
*O08381 
°2125 
*1286 
°2572 
*08926 
*09506 
*1787 
*1789 
*05022 





The molecular weight of a gas divided by 4, approximately indicates the weight of 10,000 
3¢ = 8°5 (8° 488) cwts, 


cubic feetin cis, Thus, 10,000 cubic feet of sulphuretted hydregen weig 
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'A.—TABLES FOn THE SPEED OF CURRENTS OF AIR (LuneGe), 


Anemo- 
meter 


Reading. 


inches 
0°01 


alll aol all se =) 
WONr Ooo 


At a temperature of 15° C. = 60° F.; barometer, 760 mm. = 29°92 inches. 


Speed per 
Second. 





feet 
2°885 
4°038 
4°945 
5°710 


6°384 
6°993 
7°554 
8°075 


8°565 
9°028 
9°469 
9°891 
10°29 


Anemo- 
meter 


Reading. 


inches 


0°14 


(A) ReApINGs In INCHEs, 


Speed per 
Second. 


feet 


10 


i 
a2" 
1 


12° 
12° 
12° 
13° 


13° 
13° 
13° 
14° 
14° 


68 
06 
42 
17 





Anemo- 
meter 


Reading. 


inches 
0°27 
0°28 
0°29 














Anemo- q 
Speed per 

tase Second, 
inches | feet 
0°65 23°02 
0°70 23°89 
0°75 24°73 
0°80 25°54 
0°85 26°32 
0°90 27°08 
0°95 27°83 d 
1°00 28°55 
1°25 31°93 
1°50 34°97 
1°75 5 ik A | 


2°00 | 40°37 
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TABLES FOR THE SPEED OF CURRENTS OF AIR (LUNGE)—continued. 


(B) READINGS IN MILLIMETRES, 





5 


oOo a * Ww C8 OO Aa ~ N. @ CO OO ot) 











| 30°70) 9 
35°0 inka 
40°0 pee. 
45°0 111-565 
50°0 12°190 





m 
0: 
0° 
0° 
0° 
0° 
0° 
0° 
0: 
0: 
1 
1 
1 
1 





~ rer rhr Pr ww wD WwW DO DY DB 


oe + & 
eoewnreoo © 
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b 


1° 0634 
1°0577 
1°0520 
1°0464 
1°0409 
1°0355 
1°0302 
1°0250 
1°0198 
1°0148 
1°0098 
1°0049 
1°0000 
0°9952 
0°9905 
0°9858 
0°9812 
0°9767 


B—CORRECTIONS FOR TEMPERATURE, 


Column a shows the temperature of the chimney or flue, 
the figure found in Table A in order to arrive at the real sp 


(A) READINGS IN DEGREES FAHRENHEIT, 


a 


b 


0°9723 
0°9679 
0°9636 
0°9593 
0°9551 
0°9509 
0°9468 
0°9428 
0°9388 
0°9348 
0°9309 
0°9270 
0°9232 
0°9194 
0°9156 
0°9119 
0°9083 
0°9047 


column 6 the factor for multiplying 


eed of the current of gas. 


0°7763 
0°7663 
0°7556 
0°7454 
0°7356 
0°7261 
0°7171 
0°7085 
0°7000 
0°6841 
0°6691 
0°6552 
0°6420 
0°6297 
0°6181 
0°6070 
0°5964 


0°7865 
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CORRECTIONS FOR TEMPERATURE—continued. 


(B) READINGS IN DEGREES CENTIGRADE.. 
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Orr DD OM 
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1°536 || 20 | 0°991 | 44 | 0°953 68 | 0919 | 150 | 0°825 1 270 | 0*728 
1°027 |) 22 | 0-988 | 46 | 0°950 | 70} 0-916 || 160 | 0°815 280 | 0°721 
1°023 || 24 | 0°985 || 48 | 0-947 | 75 | 0-909 || 170 | 0-806 || 290 | O°715 
1°020 |} 26 | 0981 || 50 | 0-944 || 80 | 0°903 || 180 | 0°797 | 300 | 0709 
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12} 1°005 || 34 | 0-968 58 | 0°933 | 100.| 0°878 || 220 | O°764 | 400 0654 
14/ 1°003 || 36 | 0965 || 60 | 0-930 || 110! 0-867 || 230 | 0°756 | 450 0-631 
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TasLE For Mirx ANALysiIs (Muter), 


To find the sp. gr. of Milk at 60° Fahr. from its sp. gr. at any Temperature between 





50° and 70° Fahr. (water=1000). 





1024 1625 1026| 1027 | 1028%| 1029 | 1030 | 1031 | 1032 | 1033 | 1034 | 1035 




















OFah. 1020 1021 1022/1023 

BO 19°2 20°2 21-2222 23-2 24°1/25- 1\26°1 |27°0 |28°0 |29°0 |29°9.|30°9 |31°8° 327 33-6 
“re See i a ee ee a: Re US Ol ss eae As ee 
Gai} Al) SS): aie Meereee ays a gh gr ee STP VP ey (a9-@ (38-01) 
ees pee eR RO er: ee a eae eg) 
B4 | * 5) °5)! 6H Ma AB) by 44) ed 4 | ed | oR erie eB gor #2 |) 
5. | 6] +6) “Gl “el - G6) <5) <5) BB | eee eae ai ap + 
Ge). °4|. 33) Sao ge Sel 6) 36 | eh et mre Vee se) os |b 
1 ok et | a a An ei nd 9 Ue el 
a} =O Di--a we era Bt <8} 8 |S 8 fee Bile eG eh og | oy 
G0-|-*6| 8). Gir we en oe Og] ght Pe geo age lol. 29 FS ee 
60 |20-0 21-0 22°023°0.24*0 25-0|26° Oat: 0 |28-0 |29-0 |30°0 |31-0 |32°0 |33°0 34:0 35-0 
Gt} 8) 0 Vee 1 See ee eee Oe ee Be 
62} °2) °2| <2) °2 =9|- °2 2 B) *3] °8] °3] *3] °3] 3] -3] 33 
GSi/ °9| 3) -eieeceeea, 3) 3) 4 | -4 | Ad) he] ORE BT <6] >-5:| . “5 
G4]. -3) °4| -4) *4) 74) 4) <5) -5 |] -5 |] “B| *B] “B}*6| -6/] -6] “6 
65 | °4| °5| °5| *5| °5] 5] 6] -6| <6 | “6| *7] *7 | °7 | ‘s| "8s | % 
GO. 5) 6] Go 6G! gl 7 7. | 17 | oO b RE RSMo) 9 | 9 | <p 
67 | °6} °7| °7| °7| °% +7) °8) -8] °8| °9]| *9 |[82°0 |33°0 '34°0 '35°0 36-1 
68 “7| +8) +8! +8! +9] *9/27-0l28-0 [29-0 |30°1 |31°1 | °2| *2| -2| -2| <2 

"9 22-0230 240 25°026°0| *1| -1/ *1] °2 | 9 | a eae os | os te 
70 ST IS i a ee ee ee ee ee es a 2 







































The observed sp. gr. is given at the top of each column, and the number in the column opposite to the tem- 
perature at which the sp. gr. was determined, added to 1000, gives the sp. gr. at 60° F. 
Ex. 1. Milk of which the sp. gr. is 1032 at 54° F. is 1031°3 at 60° F 
Ex, 2. Milk of which the sp. gr, is 1028°6 at 63° F, becomes 1000 as (28°4 +- 0°6) = 1029 at 60° F. 
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SECTION XIV.—PHOTOGRAPHICAL. 


TABLE SHOWING THE EQUIVALENCE OF VARIOUS SALTS USED IN PHOTOGRAPHY. 

















































Silver nitrate .. ..| *576) °700) *6061°012) 800, °663] °315] *344) °853) °977| °8821°0761 
Soluble compound 


. ,. . >. ee 2a. >. . . . . * 
ws rahe ar i a 633| «548! +915! +723| -600| °373| -408| -617| -707| -638 -778| — 


Bol | aa 


Weight of silver chloride produced *844; of silver bromide 1°106; of silver iodide 1°382, 








elude |} a wae os 

ails | | oe | @ | 3 . | 3 fe 

ae A 2 ¢ ao bel epee Se pe aers 
a fo ie a a} a | ieee a ie 23 PE oe he. = z 
Bel qiaflaslas| €}/sg/6}8]4818& 1g | 8-| 88 
da |S be 18a |8a| & Peele) 8 whe 1 eg |) eg. | Bee 
2 5 F=| a oS =) S a h w= 
82 a 5 E38 ES rs) =i = | 1: an ee 2 Og 
peeps | se | gS) a |b gok So] a ioe FS 13 1 &.bSee 

< ies (oO. |/o | N j< ai<a{|e}a|lol|]a|a 

ee io, aed Soe ee c Sy Sat 

Ammonium bromide 1 *823) °951) °57 | °72 | °87 |1°832/1°675) *676) °59 | °653; 535 1°734/1°918 
Potassium 9 1°2151 1°156, °692) °876 1°058/2°226)2°036) *821) °717 794) *651/1°427,1°578 
Sodium » 1°051) *8651 *599) °757, °915]1°925)1°761) *7L | °62 | °686, °563.1°650)1°825 
Cadmium —,, com.) 1°755 1-444/1-67 1 1-265 1-527|3-215/2-94 |1-186,1°035)1"146) +94 | +988/1-093 
” » anh.1: 387\1°141 ee | 839 11 1°207|2°542/2°324 *938) °819 *906 *743.1°25 |1°382 
Zinc ae 1: 149; *945)1°093, "655. °828 1 2°104/1°925| °776) °678| *75 | *6151°509 1°670 
Ammonium chloride °*546) °449 *519, *311) *393 *A75\1 °914| °369) °322| °356) °2923°177/2°682 
Sodium ba °597| °491] °568 °34 | °43 | *519)1°093)1 403) °352|) °39 | °319 2°906/2°453 
Ammonium iodide. .!1°479 1°217/1°408, *843 1°066 1°287|2°712/2°478/1 °873| °966 *792,1°172/1°620 
Potassium Be 1°695 1°394)1° 612) *965 1°221 1°475)3°104 2° 839)1°145)1 1°107, °907 1°023)1°415 
Sodium we 1°53 1: 259/1° 456 *872 1°103 1°332/2°803|2°564/1°034; *903/1 | *819 1°133,1°566 
Cadmium - 1°867, 1°536|1°776 1° 064 1°345,1°625/3°42 |3°128/1°262)1°102/1°22 1 | *929/1°284 
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TABLE FOR ENLARGEMENT OR DIMINUTION. 


Times of Enlargement or Reduction. 





2 3 4 5 6 *' 7 
6 8 10 12 14 1¢ 
3 23 2} 92 21 3 
74 | 10 124 | 15 174 | 20 
34 31 33 3 g11 | 98 
9 12 15 18 21 24 
44 4 33 33 3L 33 
10s | 14 174 | 21 | 244 | 28° 
| 49 | 4 | oa | ay] 4 
12 16 20 24 og ‘] 33 
6 5} 5 4 42 4s 
134 | 18 22k | 27 314 36 
3 6 5g 52 5 1 
15 | 20 25 30° | 35 40° 
re 62 6} 6 55 58 
16. | 22 274 | 33 3st | 44 
8t Fs 63 6} 655; 62 
18 24 30 36 g | 48 
9 g it 2 7 a 
194 | 26 324 | 39 45¢ | 62 
cS a ee me 2 














Enlarge- 
ment. 

8 
18 v 
2 U 
224 v 
233 u 
27 v 
33 u 
314 v 
3t5 u 
36 v 
44 U 
404 v 
5. u 
45 v 
55 te 
494 v 
63. u 
54 v 
3 u 
56 Vv 
7 u 


Re- 


marks. 


» = distance of image and w = distance of 
object from optical centre 


CHEMISTS’ POCKET-BOOK. 


543 


E 


=F tar 
CS 
ODO 


oO 


i 
i 
’ 
4 


Seeescecsee-sseckeececieg ea? ce 


TABLE FOR ENLARGEMENT OR DIMINUTION—continued. 


Times of Enlargement or Reduction. 


Enlarge-| Re- 
ment, | marks, 


v = distance of image and wu = distance of 
object from optical centre. 


X\eecereeseeceeeeeecetereesese 
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FORMULZ FOR PREPARATION OF PYROXYLINE. 






















































Sulphuric _ Nitric Acid Dry Cotton 
Wy Acid. 5:3. | (or Nitre). — ten. |e 
1. Metrical .. 219 c.c, 13 Cc. B75 c.c. | 10 G. : 
English .. vt fl. 3 24 fl. 3 2 fl. 3 150 gre. grees ; 
S.G. 1°845 8.G. 1°457 , ; 
’ 
2. Metrical - 219 c.c. 83 c.c, 51°56 cc. 10 G. i. 
a4 : x Hardwick’s 
English .. 14 fl. 3 2$ fi. 3 13 fi. 3 150 grns. \ 
S.G. 1°845 S.G. 1°45 ae formula. 
3. Metrical 425 c.c 248 G. | a1 cz. 10G «1» 
: : Pat : : Hardwick’s 
English .. 142 fl. 3 8} oz. potash 24 fi. 3 150 grns. \ 
8G. 1° ; nitie : formula. 
4. Metrical .. |, ~ 282 c.c. 188 c.c. ee 10 G. : ; 
English... 94 fl. 3 6t fl. 3 oe a a prem : 
S.G. 1°84 S.G. 1°36 ‘ 
5. Metrical re 262 c.c. 174 ¢c.c, 75 ex) 10 G. Norma, 
English .. 9 fil. 6 fl. 5 19 3, 150 grns. (see note) 








NorE.—The wool should be purified by digestion with sodium carbonate, washed and dried. The acid should 
be at a temp. of 150° F, = 65°5° O, when the wool is immersed. In Warnerke’s form. the wool is previously 
impregnated with 3 G. or 46 grains respectively of gelatin, 
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Various FormMUL& FoR JODIZED COLLODIOGN. 







No. 4. 














Ammonium iodide | — es ce — | s5er. | 2-0G. | sogr. | 1-766.] “ 
Cadmium  ,, 45 gr. | 2°90G.} 36 gr. | 2°05G. — — Bb gr. | 29G. i 
Ammonium bromide — _— _ as — a 16°5 gr.) 8°8 G. 
Cadmium a 20 gr. | 1°14G.] 20 gr. | 1°14G.} 10°8 gr. *62G. oo _ 


Collodion ce. eat 2hous —f 260 ec.) 10 oz 250 c.c.| 10 oz. | 250 c.c.} 10 02. 250 c.c. 

















No. 5. 
Ammonium iodide | 16°6 gr. °38G. “| 40 gr. 
Cadmium o 22°5 gr. 1°33 G. a 
Ammonium bromide _— — -— _ 
Cadmium - 20 gr. 1°15 G. — _— _ _ 
Collodion yates. 10 oz. 250 c.c. 10 oz. 250 ¢.c. 10 oz. 252 a8, 


*"9") ita “ee “ OL * * ** ef * PoqooLy 
“ | ee | ti “ } ef *e ee ee yo JOPUGAV'T 
“ 9 - LT “ “ $ ** e* ee [to euljuediny, 
=) ce IO ‘ZO £1 * ee. e. ee OvIBpUuBg 


“HSINUVA TAILYOIN V vod VINNUOT 


« 9 “ "Ip cat ee Ang ef ee ULIOJOLOTYO 
ee ee he, eS) 
9 “ 12% “ce “ #8 ee ee e* e- e- [OYOoLy 
eee. a “EOF 888 5h Bas oBIBpUuLg 


‘HSINUVA BAILVOAUN V vod VIAWNOT 


*2°D 042 “ce iT ee e. °° ef e- ** Id¥C AA 
‘) ZP 10 *Z0 i ** (ody) oyeydynsorq} tantpog 


‘SHLVIC AUG ANV LAA, YOM NOILATON ONIXIA 


*ayeid on} 10A00 
[loss 0} T ‘Jog Jo ySnous yA Z ‘Og Jo sdolp Moy B XI 
<a CZ “ec "20 I ee ee ee . *IOJOM 
“ 9.¢ “ c I ee oe ** pio o100— 
‘6 ZL “ «& 6Z oe ** prow OLD 
"O9. ‘ ‘SUIB OT °° °° 07B1}JU JaATIS °Z "JOG 


"90 0cZ% 6 ‘70 OL ee e¢ ee ° * OVC AR 
"8-1 Jo ‘suis og °* °° plow onpesoisg “I “fog 


‘SULVTIG LTA, AOA AAIAISNALNT 


"SLA au pur 
U01JIV ILO} JO AJISUI}JUL OM} SASVaIOUI S}]VS SNOLIGJ JO yUNOMIe 
oq} Ul 8sBaloUT ‘morytsodutos pue qySues ut AjyeorS Area 
SiadopaAop seq], ‘SI[BS SNOIIoZ YIM Opvu sLedosAsp oy} Jo 
AAN]VU [V1NUIG OY} SULBOIPUL SB UOAIS o1v B[NULIOJ aset J, 


Oot ft sas {go ~ ‘sh10 oyeqdyus raddog 
"9°90 0cz“ *2Z0 6 i743 0cz iii ‘cc 8 = ee. Joe 
—_— —— ce 0g ‘é 6c 3" ee ee Joyoo|V¥ 
Sarre SS Gez *p:o-8. ‘ZO $ ** plow o1ya0" [VLINRyH 
‘) PI Jo ‘suis ¢ZZ “HB 10 ‘suIS OTL ‘sAIO o}vYdI[Ns snolley 
SS <— 
‘SON ‘I “ON 


*‘SUTAOTHAT TLV Id-1T A, AOL WIANAOT 


"MOOd-LAM00d SLSIWHHO QPS 


0 Pe ee ee, a ee ee 


ae A 
*"qo¥9 JO satztyUeNb [eubs osn puv 
‘IOWA STE GIM WoIyNJos Yowo Jo TE ayntiq ‘seyewig 1 “ON 
"HOIWN[OS BIUOUITR Jo e1OTI OZ WU 
04 ST We 4no ore szq3I] Joye § BrUOMWG Jo g WU AIA UIZeq pue 
tv £ uorynyjos ‘oikd Ajddv wey ‘10yem ur Avg ‘soyvi[d ¢ “ON 
“MOT[OJ 0} Z “ON JO O10 
> € puv zZ SuoIynjog Jo Youa (sdoip ¢) ¢ W puB ‘UOIWNIOg TON JO 
(99 0g) T£ YM yUotMdojosop UISeg ‘soyeIg p ‘ON—SLON 


02 9 ‘* dULVURI[Lg BT JO ,,RIUURILIG,, 6 


“OT 108 ‘9 "1 poole F ° 9s). Pera s 
Ps oe 8 eres oes Oe Teas aoe 
— 9T 9 “** °* ** SATIISUSS BIZXO HIVMOINT °9 
a € Z oe oe oe SNOVUTIUYSUI “ *S 

I I I co SS <4 08 08 __ AICU IDO BOpuey 
Seana 9I 91 ee poynyip “cc “ec “ ‘S 
_ 8 8 ** ‘pouod *uIOF 19q40 = as 
_— ee ee ee ol Ss : . 
¢ 98 % « Olpnys 8,AOTSpnv]q », *T 

SON °Z°ON ‘IT ‘ON 


*SOL}TJUVNH SULMO][OJ 94} AINSvOT VINUIOJ S,19yeU 943 
0} Surpiooov dn opvur usa suoiynyos ay} yg} peunsse st 4] 


‘SUNOC HSUV]T “OAH “Ap Lq poyepno[eg 
‘SHLVIG NILVIADH YOX SUAAOTAAIG IOTIVOOUAG SAOIUVA 


*19qJo Ul XA O}IA JO UOIJNIOS F 


Cz) 
"9]0Z09q 
oy} JO junows oy} uodn spuedep poonpoid yooyo oy, 


"9°D 002% 0} 09 “ "ZO 9 04 z oe oe ee. oe ee elozueg 
"9'0 0Sz “ "ZO 8 ee ee ee e-. ee 1oqyy 

“ 9 “ “ec 0s oe ee e- e. ee O1gseyy 

GC Ip Suh O9R tk FE: oe oRavpurg 


C1) 
‘SSVID) GNOQOUD ALVLIN[I OL HSINUVA YOI WTANUOT 
“7.00%... ‘206 °* ** YOTOOTW eynjosqy 


aged)“ SUID OCT FE Se ee ee 
9) A 4 10 ‘ZO #1 ee ee ee ee ovlepurg 


‘HSINUVA ONIHOOOLGY V word VIANUOT 


*M00d-LAMI0d SLSINAHO L¥G 


/ 





"O69. TF | “18 664 "O8S-Z | 13 OF shales 1é 





/ 
6 ‘ON ‘8 “ON ») ‘ON 





OLE |‘o00cz | orf} — —0} | LOYM PIV]T 


130001) — =e a _ §| eprarosq 
( mntmomulry 
‘82-6 | “ADP — — plow O14 


(2-1) | 


04 (“qyeun) 
£ [oqoory 


i 
g 
G 


oa 
re NO eS 


¥ 1ol[edo1£ 4 








9062 | OLE |°°00Gz | OLE | °0°00GZ) OL £4 





JOJVM PIV] 
ae = Bs a 2) Bia aplulo1g 

wmniuomury 
Plow OL} 
(ZP-1) 





* 

a peied _ pox tut 
Alqsoly 0} (‘yyout) 
a a —_ : LOqooTy 
aD Lael ~ — | — ** Jo1v0 A] 





") VI.T | 13802 | °O1L-T} 8 08 | °D FIL | "13 0G | yoUeso1hg 


‘0°9 0GZ 0} payntip 


Z ‘ON JO '0°0 9.9T 





"9 ON "¢ ‘ON "FON 





°9 “ON 











‘0°D 0&3 ‘0°0 0G%_ | OT £ 04 | Joyvm piv 


rar +2 7 eplulolq 












ww 
or 
° 
Lar) 
A |'99G.8 |IBSOST 1D 7E- |'1dG.g | plow a11zID 
Oo 
on” (ZPI-1) 
mh — -— plo’ OLIN 
7 103 (‘qyout) 
3 = — [OOTY 
& — * yors0 AT 
st [O[[es014g 


‘D) 6L-1S |'IS LEG ['D 17-7 “18 ye 6S | 


} 
SON ‘LON ee 
*NOILATOS I ‘ON 


“MOOd-LHYMO0d SLSINGHS SFG 


_ _ Plo’ OLIN 


plot OLIN 


unTuomMmy 


9°9 eit a: forge "63 
"1) 6G.8 L°13 OSL oprmoaq UINIssej0g 


JO SJsIsuoo puv (Aivulpio uopuo'T) F ‘ON OJ pormmba st styy, 
‘NOILAI0G € "ON 





‘o'00G% | OLE | ‘'00Ga | OL | 9°208¢ | OLE |** 0} Taw AA 





| 
— _— _ | _ "29 1 OLS |** [otsdA]4) 
— = me wes ; : _f) eplutoiq 
int wey 1 hold I3 096 | tuanissej0g 
— — | ott leeorge| — ~~ {| > haps. 
Te WuTUOmLULy 





» J} 088. “Dg 
“> rd K 
0} 001 Wu | 0L+ %|  vruomury 


9 06-W. 10°09 $.07¢ 


*6 “ON *8 “ON 





*0°9 096 OLE | 9° 08% OLE | 0°908% OLE |** 0} 1ayw AA 
—- — a —- — — Fi jo1s0A] 
; te eplmloiq 
 1P-1L "130% e& TUNISSBIOg 
‘ oprulorg 
IBGE | cmnuowary 
| bias 088+ “D'S 
G-ZST WU |'0'0 ZE-€8 OF GZ E [OFS-1E, OTS > 
uy c ¢ | { vIuOmUuLy 





"9 ‘ON e'F ON 


‘006% | fot € | ‘9°90 0Gz OT £ |** 09 1OzBAK 
— _ _— ** yor ATH 


; apiumolq 
a OPI-T | “19 00)) misseiog 
GE 0} oz |0} ad eee 


-IpZ ‘ON joc? 


‘0'0 0SZ 0} poynyIp 
"OT € 0} paqny 


Z ‘ON JO 0909.S1 


‘BON 
‘NOILATOS Z ‘ON 


*‘MO0Od LAYMOOd .SLSINAHO 6F¢ 


“0'D 0H 10°20 TH 
(ogg.) vruommure sdorp OT : uotNyos vrUOUTMY Aq poMoT[Og 


*"2°9 0SZ oe ‘ZO OL ir “* “* ** ** 1O}B A 
“er“ * oof ** °° aplolyo WntuoMmUy 
‘SI dO ‘suldooz °” °° «°° °° Coyvulyyqns 

@AISOLIOD) VPLIO[YO DANILO 


(62) 7 


‘1OISUIJUT SIY} TIM posn oq ysnut “9's OOT sod *H Z 
ac ‘20 rod ‘suiS F ‘UOTyNIOS 0yeI4yIU AOATIS Jo Sdolp May W 

*9°9 00¢ 3 6 02 .- *e e- e* . *"4SIp 1dyC MA 
Epa he op Pet 0 nt RT) eT 

0°09 0S “6 Zz ee oe oe plov o1300" [VIOKLDH 

“cc CZ ce” N66 I ee ee ee se ** mSns jeo'y 

"GZ 10°20 1 wWnhtuoUUY pure UoJTjo ozeYyd[ng 

C1) 


“SALVIG NILVTIEUX) YOXL SRAITZISNGINT 


"9°09 0cz% “ “ OL ee ee ee ee ee ee Taye A, 
“6 GZ “ “cc I ee ee ee oe ee ple WIPO 
*) oS Io ‘ZO we oe ee ee ee ee Oe mnlTy 


(‘Satdojsaop 10ye sureys ‘orfd daoulel OF) 
‘SALVIG NILVIAD AOL NOILATOG ONIUVATO 


°IOYTY pus ‘[Iog ‘XIU ‘IOpUTVUKSI 9} Ul 9JVU0GIVO VY} BATOSSIP 
‘JOYA OY} JO SIZAMOJ-s014} YIM JapMod Suryovoy[q oy} XI 


“ec 0Z ee ee ee nk ee ee ee ** Joye AA 
‘syivdy% ot fe 8 > BNEtOgIvO WmnIisseq0g 
aed T °° «6** 88) 68) «Japmod Zurygovetq AIG 


“SHAILVOUN NILVIAH AO ALISNAG PNIOAGAY zAOF 
"9° 0OL “ "ZO ¥ oe ee ee ee ee 1098 AA 
6s Zz “cs “ og ee ee . * apruqoig TMMNIsseyog 
‘OE io ‘suisog °° °° °* apldopyored uoly 


‘SHAILVDAN NILVIG 
HOUd DOA NYAUD ONIAONMAY WOA NOWATIOS SAINAV 


‘"M00d-LEM00d SLSINTHO OSS 


‘9000 JV PaSN oq ISNUE SIT.L 


"9'0 00s “ ‘20 OL “* *. -* “* * Jaye AA 
“gq. “‘suusg °°" ** oayvuUogivoIq wINTpog 
Sets 20 Te lew a. eplMo[yo ploy 


C3) 


“BUIM0Z 07 suoraoid [faa syutmd ySseA, ‘po 
Aep ouo [UN posn oq you ysNU puv sau0} ULIVAL SOATS SIT, 


i799) 00g “ "70 OL ‘- o* es ee e- TOPV AL 

“oo “*suigog °° “°° °° 9989008 UINIpOg 

Sipe) a) tees wt oe ee eplMolys ploy 
C1) 


‘SHLVG DNINO], YOL XTIANUOT 


‘roded Arvurpio uvyy taSuoy dooy [LM (107vAi *0°o Og 19d 
‘) Z) ple o1j10 Jo yQeq v UO Surztysuoes Joye poywoy sedvg 
‘YOM ST OAT}VSOU OY} UOT posvatour puv ‘aaeSou preg 
e Wo Suyurid ut ssoy oq prnoys oiviy1u Jo JuNCUe orLT, 


"9°90 0Sz “ce “ee 6 ee C . ee ee oe ee 19}V AA 
"x 8% 10 "ZO I ee ee ee ‘ . ee oyvVIVU IIATIG 


: Burzayisuas 10g 


‘aSuods Jo yIq v YSnoIyy 101[y puv ‘joa oyeqs 
‘PIA[OSSIP O1V SJUIIPAISUL Ioq}O oY} UdT_M UoUING[V oy} PPV 


ee 00S e ee os ee ee ee usuINd Ty 
“cé 0SZ “ce ce 6 oe *f ee 1098 AA 
*"'0 cI “ce "70 ¢ *e of oe JOYOOTV 


") ZI 0} 9 IO “SUIS OOF 03 00Z 2PMo[qo WNTmOoWMYy 
:furizwawng 104 


‘uddVd WAILISNAG ONINVdIUG WOA SNOILATOS 


“MOTJVOYISUNJUT V1OFaq, oyeyd[Nsorgq} WOIZ 
ealy ATOoJAod paysvar oq JSNUL OATYVSoU oq} Sosvd [[V UT 
*9°9 0cZ “ec "ZO g oe e- ee ee .* Taye A 
ee VA “ ee og oe ee *e ** (eyvissnid 
pat) epruvsdlitoy uwmMnissejog 
‘OZ Jo ‘suisog °° ** °° oyeryTU TANTUeIL) 


Ce) 


*M00d-LAM00d SLSINGHO TS¢ 


ee ee eee Se an ee a ee eee CU ee eee ee 


bons 


‘JOJOM UL Buy 


“coy Aq dojoaop pur 4y31 03 esodxq = *sodvd on) Jo apis ouo 
yoo pus *XTUL “1oJVA\ Of} J[VY UL sz[vs OY} JO YOva dATOssI(] 
*9°9 009 “6 sé 0% e* oe «* * oe IOWA 
“ost “ “Gg ** wodl Jo 01v1910-orMoMMy 
~ “HOST to 'zogG ** ** apluvfdlIey WHiIssvyog 


‘aNn0uy) 
GA1g NO SANIT ALIHAA “AOIG NI ONIUNIUG YO VIANUOT 


\ 


"9 00¢ “ guid T ee . ee ee ee 19}P AA. 
")00L 19 "ZOF Cod6q) ayeydinsoryy wnipog 


‘SINIUNG DNIXIY AOL VIANUOT 


*SUIUO} 91OJoq [JAM sud oy} YseAA ‘dooy 
90U [ITM ‘90U0 ye pesn oq Ue Gory ‘oinzxiut oy} ynq ‘daox 
[IIA @ pue Y suOIynIOS OUT, “@ pu Y Jo SeUINIOA [enba x1 


*)°9 00g ee "ZO OL se ee ee ee ee 1948 AA 


eye lO SUIS ONT S88 ee ee ee 
Oy. BOT: | OFS. we Sr one ae | ee 
oe ee ee oprlto[ qo Pplo*4) (») 


) T- (10. WIS] 
(‘g) 
‘dooy ITT 


puv Ajayeipomumr posn oq AVM SID], “00d pur “1oyTy “IVY 
poyeyidioeid jo ssooxa 4yySIIs v ppe pure “Bur[iog 03 osIvy 
*9°9 00g é “ZO g ee ee ee ee se Td¥B AA 
ee as Jepmod Suryovelq 


‘6 ie] sé “ T 
SELES 10S Vg ee ees apllolyo ploy 
Cr) 


‘Suol daoyx you [[tM ynq ‘sou0z ojdind yor sols sity, 
*")°D 00g ce "70 OL es se JOYE AA 
“e.r “'suis0z °* °* oyeqdsoydip umripog 
“Bite JOUMMEAT A 8° os % 3 eplo[qs Pwo 
Ce) 


*“MOOd-LAMIOd SLSINAHD ZoG 


*TOYOOTB 9} ILM [Lod pues IdoyvM [FTAA ulqelas eT} [1[9MS 


Mima Ol Bey ss ft st ft) Coen) PpqOey 

“sind T oe ee ee oe e- ee ee Ul}VIO4) 
Cz) 

‘ysvT quids 0q3 ppv 

yooot “* “or ct tt tt **Cuyeut) oNOOTY 

“1 0% 6 66 Z o. se oe o* ee uLIadA[D 

Oe Gee eee ee Pe on 

1) 08 Io ‘20 8 oe se ee ee oe **UlyVjey 
C1) 


*“SINING DNIINOQO]L WOOL SNOILOATOS 


ce . 


Is pitas Sie by os **  9uryuediny JO [10 

"qied if ee ee ee ee ee ee XBA OVI AL 
(2) 

Gg) Ong ott 9%) 8 OR 

& oo 6 St ogg ** 8*  * 8. SODA 

BE eo? Be Tiere fy ie 

«ee st “eé ce OL ee ee oe ee Tula]o wn 

‘0G Jo "sums Q0G °° “* °°) «xXBASOEq OU M 
C1) 


‘aISVd OILSAVONT 


“AIp pus 19zeM TTA YSVA Uo], 


€¢ 00T ee ee ee ee ee ee ee I9}v AL 
“cc € ee ee ee oe ee pre opimydyng 
worse: et Ay ee es Oe O1opqoo1pAT{ 
uodn 
TOY} PUB SoINUIUT May V IOF IOFWM UBo[D UO FVOTT ‘apruevdéo 


-Olloy TUNIssejod Jo UOTJNTOS pozVINjVs B UO JvoH pav osodxy 
‘Ajpidva Ap pue QS] UIp V UL aINgXTUL oy} TIT iodvd pazys 


moO JON «*XTUL pUB IoxVA OTT} JO [VY UL TANS oT] OA]OSSIG 
9) 0OL 6é “eé Gs ee ee ee ee SIqvie uns) 
"SaINT € so O66 oot *: oe ee e- ee 1Oye AA. 
“ 76 ee te ee ee ss °° poe OLIePAV 
“yey & Bott tt 88 epltoryosed uolf 
Ga 0-70 G88 SSS OS" ae Coe 


—: oq 0} ples St ‘ANN0N4) 
aLIHM, V NO gO1g NI ONMNIUG Od SSHOOUd S$ LaTTIT 


*"MO0O0d-LOMI00d SLSINGTHO §S¢ 


or see CCt«‘’” 
wo oc‘ ct ot 


sor ** ct 
eolL ‘co ct ot 
io i ile 


0s) | Si 


¢9-€9 aye raed 
LS-¥E Ae 
LS-VE ee Oy 
LS-tS ee *e 


CE-tZS se oe 
CEng oe fier! 
£1 ee ef es 
OFe ‘6Ee-988 


* gaTquy, WonvotpuT yutdg -—— 


“ogy ‘sa[qvy, ‘sISd[ray “mol4dag ‘too 


**SUuOl[ByH UI sa.eubg-tureg jo 


JO SOTJoLIe A ‘loyemMOApAT] Somnvg 
*  *) 6) 03 uoTponpey] ——- 
* ** Jo uoTde1109 
* ** Jo wosttudmoy ‘sieyouoreg 








IA andl ala) ie | Dusen ace sep 
. . * “* SyqF1e M - 
* ** squomery jo oulnjo, - 
*  '*  gquoteTy Jo syvapy o1m10zp 7 

*(s1oyouLoIpA fy 9a8) SLoJOWOILY 











*  **  SUuOT[Bx) UL S98TII1D Jo 
; SaIpog Jo soumnjoA puB svoly 





AINOL]Y Jo “WUE UY ‘Jo uolsuay, ‘IncodrA snoonby 


ee cot 
9g tt ttt 
99 ct otto 
ene ice are: 


"Jo sis<[euy ‘SuOT}o1oeg [VUINY 
: st BATYRATLLNY ——-—— 
" ** UP Osn LOF slojovg ‘sIsATvay 
Fe Jo t10}}0930( ‘Splo[eyxlTVv 


(eg °" ** ** Jo wostavedmog ‘seaisacy olomleyly 


Loner. "NY 
ep co oct oe 
I8G ee ee *e 


867 °° amnyerad wa J, IJ UG1Z9AII0) Jong - 


GSP ee oe . 





" '* Jofz sage, SeT[BIT, - 
7 5 upg Woy qySUaTg 
*  — ur sasexy Jo AyITIQulog 











: rg uolqveg 





la Oe saInjXI] JO “dd ‘19JV AA PUL TOOTH 


Lvs “ote °° "s+ gua 1 JO 44SI9 A, —— 
NA Saas [eRnoro JIM potedutoo ‘ JeyoTLOMIEq |, — 
DSR. Sy "*  '* JayBAA UT ‘Jo AZT[IGnToY ‘arw 


F8E ee ee o's 


qoOVd 


ste) 8 Loy UOTFVUIUAVXY ‘sploy 


XHANI 


V 





L1S-F§ en te NaS g JO SIYSIOAA OIMOFW 











LS-r& Be eS jO OUIN[OA OTMOy VY 

LS-¥PE re re ss ss Jo syeayy OLuI07Y ‘syuemoyy 
L9-¥E ‘ie S}MOMO TY JO APLATpoNpuoH oLtyoo] | 
omg °" 8) 8h te te 8s sisdteay Jo pomp Liq 
1S-FE Pie he 8 oe 88 4 PSUS aT JO Arppoucy 

ss i Ma Ayaviy TeMoT 0} SUO!JNTOS Jo uOTNTIT 

Pe oe ee ie Pees SSB) JO UOTIVIK(T 
E9I-I9E 7" tS tte ts + garqer gatog Mac 

cre “* soxingeteduay, Areurpid 


Ig ** soingelodmay qUaleyi(y ¥v 1098 A4 Jo ApISUAT qd 








ad BS) ss oss oss 8" squemely jo weishg oof 
129 «°° .. ee e. e. "To psedg ‘Uy jo sjueting 
89F‘19F “°° * °* tut Alessvoau pray 

“9p "*  ** 88 8 * STLOTPALION “IBATIG JO 

89h “" ** tt 8% SUOTQaILOD ‘plox Jo UOTyeTTedngD 
6 “" 001.0} T S1oquUNNT Jo s}ooy equy puv saqny 
LS-FE ta SoD a . SyuowIoRy JO WOY aUT[[VIsAID 
"bas 99 £62 a ek “> * Orneeele 


puv ainqresdud J, 10J sexy Jo OUNTO A JO WOIZDO10D 
ns auos Jo uoIwuRldxy * pasa SUOHOCIUOL) 


LS-FE nen *  sytloule[ jo. *[BULIoy,T, 

£o=FE : ree 1tthS Lamang 2 Jo *[BOLLOO[ A ‘£y1ayjonpu07 
ok Ga oe sat smopOvey nate) (eg) 
f6-ST: 8" ttt STOTIBX) UI Jo sveIY ‘seTDITO 
wee ee a ae? ty Jo ‘WOB} indutog ‘Sua. Ba(y OLIJOUIO.LOT GD 
€6-16 Pn ta “s 8*  SUOTPB|NI]VO TRoTULeyH 


a SS OS eS TESTU FO CHIRON oameen 
v9e ee ee ee ae gd T jo qUSIo AA Sina 

4 iil eae Reta hs IOH Ut uoTydiosqy ‘ploy ormoqie9 

LS Veber sia te, $}U9]/ Ba Nba [BULA] OFUT SPVIVO 

Cie 2c ws Sor oe oe <? 10 sisd[RUy TNIVO 

Cth ** 7 tt 88 SISATVUW J8yRV A, JO SUOT/FTNI]TBO 4 
263 ‘16 ** ** ** sasey Jo ouINJO, Jo UOT}Y[NITVO 





Sle ee * ee *e wf ee *e 4sey, pvag xviog 
LLIG-LEZ Tt * SOOTIBYSGNG Jo 
OR eS et SUOPINOS peqzeingeg Jo— 














LO-PE + ia é ‘* sjUSULeTH JO szULlOg 
1ZG ONSSAIg YIM UOYVLIVA “loyeV A, Jo QUIOg Buriog 
aovd 
*XQaNI ¢¢c¢ 





4 ; 
PO Pe en eee ee a ee eT 





L-1 

8 
082-6 
Z9P 


SPE 
vib 


POP 
69P 











ve oes ** — QOZT 0} O SIEqUINNY JO 
* “* ** . ef . ‘os 04 MOY ‘SuIqyLaeZory 
zw ** ** ~~ Sieg Jo vouaserg Ul AFTIQNIOS 
“* * “* * “* **so|qB TL Avss y ‘s0lQ peo] 





ve ee +s TQVBAL Jo UOTsUBdxy ‘oTquy, 8,ddoy 
or ee ee ee Fs Jor aTqeL “pou 8,14eploly 


e. e. . ee *. o* *. jo as ‘s10yeoIpuy 
ee ve ee ee ee e* oe sish[Buy qooipuy 


ZLI-LIT oe ee e. es ** ee ee s1oyoulo1pA Fy 


LS-¥E 
ISP 


Ste 
cOv 
I¥€ 
Po 
18 
9cP 


GZS 


8 ‘LLZ-LES 


TST 
ISt 
SEV 
SIs 
06-99 


1S-VE 
STE 
0GS 
168 
LS-VE 
LG-FE 
LS-VE 


LS-PE 


LS-VE 
aovd 


ce ose 8+  gatreumeTy Jo APATGONPUOH yeoH] 
ee ee ee ee os oe oe jo aqeL ‘ssoUp.1eB fT 


es, 000‘00T 10d syreg 0} UoTTeyH J0d sureiy 

re et 8" JO MOTPOJaCT ‘Sepisoont[y 
ee e- ee ee ee ee oe. jo WOT ‘SSB[ 
pera” Ue jo sunodvA jo uorlsuay, 
rs 8% TOYOoTY puv 10yze AA Ul APTIGNIog ‘sesBH 
ee e. ee ee ee oe oe ee sish[vuy svxyy 








pe se fe ee Fh 6 Sg0TIBISqNyS JO §}UTO 
soouvysqng jo syulog (Suny [e}{ Sutsn 
core ee ee 8% SOINgXIT OFMOSII 
ee ee ee ee e- ee ee SaIN}XI SUIZI01 
es ose 8%  ** SUOIINOY OyEMANJOA OF — 
ee ee ee ee o- 489], $,Sulqeq I0J 

oe ee ee e- ee oY 20 S30'T pues ‘§10}0B J 











eo 98 SeeNTAMMO[H JO ‘[RUIey.., —— 
ve se ee 6 6giquy, S,ddoy ‘1038 AA JO 
“+ “om ‘ssvig ‘ssv]x) ‘SpI[Og Jo “1voUl'T ‘uorsuvd xy 











9 ea an £1ysMMO puny 
” one aa syuomely jo sjuepeaInby 
ee ee e- ee jo yea ogroadg 
Pied, Vals Eicken. 0. 8 © "+ Jo 1p ‘dg- 





———_— 


ee ee ee jo SIqSTIO MA IBTMOIOTL 
ee ee ee ee L A jo Aysued ‘syuele[ 


*MOOd-LOMI0d (SLSIAHHO 


995 


ert e- oe ee ee jo son[vA O29 © ou ‘LU ‘yu 


Z1S-0TS ee “* es se ee ** ee SIOJOUILIVOT 
Llz-186  *° °° * «SaOTUBISQNg Jo 
LS-FE +s 88 88 squemtery jo sorysodoig [eosfqq 
Eoc-IFg °° °° Of *) * satquy, snore A ‘Aqdeisojogg 
29-89 vs oe 99 ** squaueTy Jo taaishg IIPOLeg 
sre °° Tt fT MOTIeH Jed sumety 0} 000'00T tod syle 





wp 4€Ut tt te te 8 rayon £q poarosstp ueSLXC 
06Z-F8Z SWSATOS TIT INoIAvYyeg ‘seourysqng o1ueZIO 
i eee ** goa0uRysqng Jo SoMBN JOp[O 





oce ee oe ee ee ee Pace a) 1 jo qUSIO MA 
QFE °° **  ** SUIBIDH 0} WO JO Torjonpey 
Ley °° «68% 6f*) **aoMerodeag Aq ‘39 sso'T 
Sry er ef Ste aeK es SHN 0} UOTSIOATON 
ely “* ** °° sprousumndiy 09 UOISIIATOD 
Och °° ** AOZ BIQUI, ‘PONT S,Josueids Aq 
Gop °° UOTWNIOY oyLJoyoodéH url uorydiosqy usso01}1N 

















¢9-€9 ss ose 58  gaySta AA ormopy Jo sotdrynyT 
LS-¥E se se es) gqmeme[y JO SIUSIOM IB[NII[OPL 
Since Lee. eo sish[ouy 10J aTqeV, ‘SOPMoyYO peXtpL 


Op SIs **  giqey, AZo]RIOUT[L 
PLE °° tt thf 8% Q8OT, peog FBS OLMIsCOOIOT HL 
1E¢ ‘dua, TATA “p's Jo TOIL A 10F BGR SATUAL 
17. ° Wiel 3 uorstta y, ‘Inodv A ——-—— 


PVE *_e ee ee e- . « ee . *9ins 

-Sd1g 1378 AA 0} aogataaseneeey ‘ginssorg AIMIIEVT 
€8Z ‘LLZ-LE% **  ** @0NB}EqQuE jo — 
LG-¥E vs ots ose 89 gqmammar” Jo S}UIOg SUNTE 
981-76 °° 8 tT 8 SFSIOM PUL SaInsBoTL 
See eet or Ps Mees so[qe], [VoVUeyye 
CLF ee ee ee ee ee ee ee ee MOV NdUe yy 
Peg °° ft ft «LOY Q[qQey, Ul soseg “pnw OSoUBSUBI 
nog °° tk tt 88 Jo "HS JO VIQV], “JOBVIFXG IVIL 
1S-¥E co ote fe se eegymameT” Jo APTIQVOTLBIL 
aovd 


*XUCaNI 


LGS 


LOL‘ =o** ** "ft" 8% JeyomMoIpAT 8,01ppvary, 


pre * ** ** “* **e ** “* “* OINSSAL] 

AIMBOT 0} PINSSOIG JOA JO UONwUILOJsULLT, 
6FT e- ** ** “* ** jo WOTJOILIO“ 
SPIEL °° °° °° **Jo WOIs19AU0D 
OST “" ** ** --[BLNOJE}, pu IPyY ‘s1oyamIOULIEN J, 
uo-te kt * SAMOMMATY Jo morsuvdx7y 
LS-¥E “cre spuomety Jo ApAtjonpuoy [eaLoqy, 
re ’ oS tho 8 eb oe inode A LIND 
ore ‘bEe-9eE nears 

AIMoLo[ JO “tata at anodv A snoonby jo uoysuay, 

’ : ~ 














v 


LIG-SI¢ *f ef *, ee oe jo "y's ‘smoryntog 
s0g ** ** °° ‘ow ‘satqey, ‘sish{vuy ‘uo}y00g ‘I¥Bng 
9EZ-ELT °° ApAvry oypedg Aq suorinjog Jo yyBua.4g 
EE ‘SEE ee oe o- “* oe . *jo soljiodo1g ‘Uleag 
6 **00T 0} T Sloquinyy jo syooy eivnbg puv seaenbg 
60g *" ** ** — saivZng Jo ismog £510784077 
1S-¥€ ‘ete ee se SyteMeTy Jo yoy] Ogroodg 
9EC-ELT “* ** SUOTINTOY sno A Jo 
991-F9T ** Surlareyqo Jo spoqjyey —— 
ZL1-69L SlojoMMOIpAT WIM porvduiog 
FI ‘"  paepueyg ueSoipAy 0} apy ‘Ay1AeLy ogtoeds 
LLZ-LEG °° ** ** SROTLBYSQNg 
99T “* ** seouBysqng UOMULO;) JO SaTIIABIN OYTOedg 
982-811 ** AVIAN oyfoodg Aq ‘Jo n4yZuedyg ‘suoTynIog 
LLZ-LES eo ; : +. ee e saouRysqng 
082 ‘616 °° **S}][Bg Jo soUASaIg Ul pray 

se re ts 998M UL ITY Jo AWTIqnTog 
Cor ‘SOP o% ee os o3 oe IO} a1qeL ‘Aessy JOALIN 
GE-FS “s  ** — $UOTTBY) UL Jo svory ‘sorenbg-1u1eg 
8G *" ** °° JO SyUIOg ZUITIog ‘suoTyNTog pozeinyeg 
cos ee ee ee ee *; ee oe 4. **loogq Ul q[Vg 
OILS ee ee ee ee *“e ee ee oe $19] DULOLBYIOVG 






































SEG Joy oQBY, ‘sIaquivYyH [OLA WOIF sasexy [enprIsey 
See-g6, °° 8 th th tes ** aansgorg 

puv oinyetodmey, [VUIION 0} sesey Jo uoTONpoyy 
69g "* ** er we t*  * "40 HOWeIvderg ‘sjue8vex7 
6S oe ee ee ee ee * ee 10u0yI0y Apvay 
aovd + 


“MOOd-LAMI0d .SLSINAHO 





89g 


‘SSOUD ONINVHO AGNV LAAULS AHOANVIS 
‘qa LINII ‘SNOS GNV SAMOTO KVITIIM AD GUILNIYd + NOAGNOT 

















97G¢ °° °° ** ** ~~ «sa0TtRIsqng SNoTIvA JO 

OfI-76 °° °° °° ft tt) SadnsBayy pus syqsta AA 
FI °° tt) 7%) ONOVA UL ISrIaAy OF ITV _Ul IQS AL 
ore ‘9EE Aimo10 jo ‘WU UT yo uoIsuay, ‘node A 

18% ‘08% ESE * OF SOBEL) jo Ayipiquyog 

TPE Petes i °° ins 





-soig AINdALaT[ 0} UOTPVULIOJSURLY, “BINSSIIT 
cre °° ** **Jo uolsuvdxy soy oquy, s,ddoy 
cre tt samnriod wa, ATBUIPIO 48 “JO Aqsua 


Cae co A tee be ceue abe ee 











ges oe ee ee os ole ee ee ee a[qvy, sade Ay 

10F ee eve: e- ee ee ee ee jo sts{[vuy “41TO A. 

£0F +e oe +. . e- oe sisf{]vuy o11}aUIN JO A 

2 RR UR Care Bet 3 jo suo};onpIy ‘gaseyy 

peas 2 Rise "* ** gaIpog Jo sotmn[oA 

ioe. **) Sung amtene JUIIOIC: YB 1ayVAA JO 9MANTOA A 


R6E ee oe ee ee ee ee ee jo sish[vuy ‘eullQ tM 
GOVE 


‘XGANI 6G¢ 








7 
‘7 
; 
. 
i 
‘ . 2? 
aA ‘onldy A 














— 
» 





wu 





HY 


‘A ‘NOGNOT ‘GuYOsALVULS 


Fe ‘CaLIWIT ; 

00 ¥ SLYIGOY “ANVO ‘V 
‘ONIXTDOTOND UVNANIA ANY LIUIdS ‘AAA 
‘SLIWS SLI ONV OlOY OIMOHdSOHd 
‘SLTVS SLIHdINS AV 




















‘NOILOMANISICT | 
‘SAINOLVYORV'] 
IVINgy 
NI asa uo 
10a 
SNOHAAG 
SNIJ, Gv1vag 
INGLY] NT al = ae 
3 ce re 
os a os 


AdIXOIG YnHdIns 
-Oodt1V¥ NA\ 


ae BR St 


JOHN J. GRIFFIN & SONS, LTD. 


Chemical & Scientific Fnstrument Makers, | 
20 to 26 Sardinia St., Lincolin’s Inn Fields, 
sia LONDON. 
12 {* 
pi ) C7) ~~ 2 Se 


MANY SPECIALITIES IN 


BALANCES AND WEIGHTS, 


CHEMICAL, ASSAY and PHYSICAL. 
~ Rhenish & Swedish FILTER PAPERS. 
GAS FURNACES 


PRODUCING A WHITE HEAT IN CRUCIBLES AND MUFFLES 
Melt Cast-Iron in 35 Minutes from lighting. 


SPECIAL APPARATUS FOR LABORATORY USE. 
COMPLETE SET OF CATALOGUES ON APPLICATION, 
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